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Copyright 1900, Detroit Photographic Co, 
Boat-Deck of the “ Korea,’ Looking Aft from the Steamship “Sierra” of the Oceanic Line. Route: San Francisco, Honolulu and Australia, 
Bridge. Length, 400 feet; beam, 50 feet 2 inches; depth, 87 feet 2 inches; speed, 17 knots; tonnage, 6258 tons. 
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Pacific Mail Steamship “ Korea.” Route: Panama, San Francisco and Hong Kong. 
Length. 572 feet 4 inches; depth, 41 feet 10 inches; speed, 19 knots; tonnage, 11,276. 


Engine Room of the “ Korea.’ 





Music Room, “ Korea.” 


Boat-Deck of the “Korea,” Lookiig Forward, 
LATEST TYPES OF AMERICAN-BUILT PASSENGER STEAMERS, 
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Marine Transportation. 


THE AMERICAN MERCHANT MARINE. 

In almost every review of the American merchant 
marine that has been written during the four decades 
which have passed since the great civil war, all com 
parisons of our standing and progress have referred 
back to the year 1861, in which the total tonnage of 
the United States had reached the figure, particularly 
remarkable for such an early day, of 5,539,813 tons. 
The war almost swept our merchant marine out of 
existence, such of it as was not hastily transferred 
to the protection of a foreign flag being captured or 
sunk by Confederate cruisers; and it has taken just 
forty-one years for our shipping to reach the standard 
of comparison of 1861 In 1902, for the first time we 
have passed the earlier mark, the total tonnage, for 
eign, coasting and fisheries, sail and steam, amounting 
to 5,797,902 tons From 1898 to 1902 the world has 
witnessed a period of extraordinary shipbuilding 
activity, In which our own shipbuilding yards have 
shared, the average annual output for this period being 
some 400,000 gross ton The revival in our shipping 
industry is to be attributed primarily to the encourage 
ment given by the government when it set about the 
great work of constructing our new navy. In anticipa 
tion of a steady run of work on government ships, 
new plants equipped with the most modern appliances 
were laid down, and with the experience in steel ship 
building thus acquired, our yards were soon in a 
position to receive orders for merchant ships also 

Although the present article is devoted particularly 
to the merchant marine, the totals given above include 
every kind of shipping, whether coast line, inland 
river, lake or foreign, and before proceeding further it 
will be of interest to give the geographical distribution 
and the nature of this tonnage as printed in the Report 
for 1902, of the Commissioner of Navigation The 
distribution is as follows Atlantic and Gulf coasts, 
2.978.876: Porto Rico, 6,180; Pacific coast, 741,825; 
Hawalian Islands, 32,386; Northern Lakes, 1,816,511; 
and on the western rivers, 222,124 tons. Of the total 
shipping, 2,621,000 tons consists of sailing vessels 
and 9,177,000 tons of steamships; while the balance, to 
the extent of 679,000 tons, is made up of canal boats 
and barges 

To-day the shipbuilding industry is in a flourishing 
condition During the past year 1,491 vessels of a 
gross tonnage of 468,831 were built in this country A 
list of all vessels of a thousand tons and upward, built 
during the year, shows that there were launched for the 
merchant marine sixteen vessels ranging from 2,036 to 
12,760 tons, making a total tonnage of 95,105 tons. Five 
steel ferry, river and bay steamers were built, of a 
total tonnage of 5,479 tons, and seven square-rigged ves 
sels, aggregating 12,336 tons, together with twenty 
one wooden schooners, aggregating 36,122 tons, and 
four rigged barges of 7,359 tons It is interesting to 
compare these totals with those of the Great Lakes 
The total seaboard tonnage in vessels of a thousand tons 
and over included fifty-three vessels of 156,431 tons, 
while the total tonnage built on the Great Lakes was 
made up of forty-one vessels of a gross tonnage of 158 
631 tons, thus showing that in point of total tonnage 
shipping on the Great Lakes exceeded in new construc 
tion last year that built for the deep sea service 
Among the- vessels included in these totals are the 
“Kroonland,” of 12,760 tons—the largest ocean steamer 
ever built in this country rhe sister ship, the “Fin 
was launched during the year and is now in 


land,’ 
service The “Korea,” of 11,276 tons and 19 knots 
speed, launched last year and now in service, has 
been followed this year by her sister ship the “Siberia.” 
These two are the largest and fastest merchant steam 
ere of any nationality running on the Pacific Ocean 
Another notable fact is that the two largest cargo 
steamers ever built in America, the “Shawmut” and the 
“Tremont,” both of 9,606 tons, are plying regularly on 
their reutes between Puget Sound, Japan, China and 
Manila while another notable fact is that the 
“Alaskan,” of 8,716 tons, built at San Francisco and 
now trading between Hawaii and the Atlantic coast, 
ia the largest merchant steamer ever launched on the 
pPacitie Ocean Another noteworthy vesgel is the seven- 
masted schooner “Thomas W. Lawson,” of 5,218 gross 
tons, which is the largest schooner and the second 
largest suiling vessel in the world 

At the’ commencement of the fiscal year, there were 
under construction or’ contracted for, in our yards 
twenty-five steel steamships of 1,000 tons and upward 
For the’ transatlantic trade there were seven large ves 
sels, which included two 600-foot ships for the Atlantic 
Transport Line, of 13,400 tons; the “Finland,” of 12,760 
tons, for the International Navigation Company; the 
“Missouri” and “Maine,” of 9,800 tons, for the Atlantic 


for the same line, two vessels of 
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8,900 tons, making a total of 76,960 tons for this trade. 
For the Trans-Pacific trade, there were two great ves- 
sels of 20,000 tons building at New London, Conn., to 
sail under the flag of the Great Northern Steamship 
Company For the Trans-Pacific trade by way of 
Hawaii there was building the “Siberia” of 11,276 tons, 
to sail under the flag of the Pacific Mail Company; 
while for the Hawaiian coasting trade, two vessels of 
8,600 tons were under construction. For the coasting 
trade there was a 9,000-ton vessel for the Standard Oil 
Company, a 6,250-ton vessel for the New York and 
Texas Steamship Company, and a 5,252-ton ship for 
the Ocean Steamship Company, in addition to nine ves 
sels of from 1,000 to 4,577 tons, making at total under 
construction for the coasting trade of 48,679 tons 

In considering the important question of the man 
ning of our ships, it is gratifying to learn that there 
is a marked increase in the percentage of American over 





seamen of foreign nationality. The returns compiled 
from the reports of shipping commiss' .ers showing 
the nationality of seamen shipped on A nerican vessels 
for the past nine years, prove that there has been an 
increase in the percentage of Americans from 31 per 
cent in 1894 to 35 per cent in 1901, and to 46 per cent 
in 1902. Out of a total of over 71,000 shipped in 1894 
22,000 were Americans, 22,000 Scandinavian, 10,000 
British, 6,000 Germans, 865 Italians and 628 were 
French; while various other nationalities together rep 
resented a total of 9,000. In 1902, out of a total of 
over 108,000 shipped, 50,000 were Americans, 16,000 
Scandinavians, 14,000 British, 5,600 Germans, 2,300 
Italians, 576 French, and there were about 20,000 of 
mixed nationality It must be understood that while 
there is a total of about 108,000 shipments, they really 
represent only about 24,000 seamen. Further proof of 
the greater interest of Americans in their merchant 
marine and their tendency to seek employment therein 
is afforded by a table given by the Commissioner of 
Navigation, showing the nativity of men employed on 
654 sea-going American vessels Out of a total of 
13,879 men, 5,455 are Americans by birth or naturaliza- 
tion, 2,347 are British, and the balance is made up of 
various nationalities. As the table does not include 
the masters of these vessels, all of whom must be 
citizens, it may be said that of the whole complement 
of these vessels, amounting to 14,536, forty-two per 
cent were Americans. 

SOME NOTABLE PASSENGER STEAMERS RECENTLY CON- 

STRUCTED FOR OUR FOREIGN TRADE. 

We have selected for illustration a few of the more 
notable of the passenger steamers recently constructed 
in American yards for our foreign steamship com- 
panies, and in this connection we give a list of the 
principal deep-sea shipping companies, in this country, 
showing the number of vessels owned by each, their 
gross tonnage, and the main routes on which they are 
employed Of the vessels herewith illustrated, the 
largest, and because of the unexpectedly high speed 
developed the most notable, is the “Korea,” “one of 


TABLE SHOWING NUMBER AND TOTAL TONNAGE OF AMERICAN 
BUILT SHIPS IN THE VARIOUS ROUTES 








No Gross 
Name. vee Sena. Main Routes. 
' 
International Navi New York—Southampton. 
mation Co.......... 10 | 81,929 \ntwerp. 
Pacific Mail.... 17 70,970 San Francisco— Panama. 
Honolulu. 
Hongkong. 
New York and Cuba New York—Havana. 
Mail 16 5D ABS Mexico. 
American Hawaiian y 58,000 New York—San Francisco. 
Honolulu. 
Southern Pac'fic. 18 | 55,908 New York— New Orleans. 
Galveston. 
Havana, 
Clyde Lines.......... 18 | 41,528 New York—Santo Domingo. 
Philadelphia. 
Jacksonville. 
Merchants & Miners 16 34,460 Baltimore — Boston. 
New York & Texas 10 31,985 New York—Galveston. 
Massachusetts 58. Co. 5 Puget Sound—thina, 
Japan. 
Oceanic (Spreckels). . % San Francisco— Honolulu. 
| Australia. 
Old Dominion ... | 30 Baltimore— Boston. 
Pacific Coast SS. Co..| 13 San Francisco— Mexico. 


Brit. Colum. 
| New York—Porto Rico. 
Venezuela. 
Puget Sound Japan. 





Atlantic & Caribbean 5 


North American Mail) 3 9.150 


China. 
| Hongkong. 
Boston } . 
American Mail.... 4 8,400 Philadelphia | Jamaica. 
Panama Railway 8 8,198 New York—Colon. 
Ovean Steamship Co..| 5 | 15,914 New York—Savannah. 


U.8. & Porto Rico 83.| 
Co 6 | 15,318 


os New York—Porto Rico. 
Metropolitan Steam- | 
ship Co 6 | 4506 Coasting. 


Cromwell Steamship | 


4 | 14,155 | New York—New Orleans. 


.| 7 | 11,544 | Boston—Pifiladelphia. 


two sister ships built by the Newport News Shipbuild- 
ing Company for-the Pacific Mail Steamship Company, 
in service between San Francisco, Japan and China. 
She has shown an average sea speed on the Pacific 
of 17.78 knots an hour. She is 572 feet 4 inches in 
length, 41 feet 10 inches in molded depth, and on a 
draft of 27 feet she has a displacement of 18,400 tons 
She has a coal bunker capacity of 2,600 tons and is 
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driven by twin engines of vertical, inverted, quadruple. 
extension type, with cylinders, 35, 50, 70 and 100 inches 
in diameter, and 66 inches stroke. Upon the trial] trip 
they indicated 17,902 horse power and drove the ship 
during the trial at a speed of 18 to 19 knots an 
hour. The boiler plant consists of six double-endeq 
and two single-ended Scotch boilers arranged in two 
compartments, The boiler pressure is 200 pounds. 
The vessel contains accommodations for 210 first-class 
passengers, while the steerage has accommodations for 
54 white passengers and 1,144 Chinese. Limitations 
of space prevent any detailed descriptions of the ae. 
commodations and reference is made to the accom. 
panying illustrations, which explain themselves, Ag 
will be seen from the deck views, there is ample 
promenade space afforded on the boat deck. This 
vessel will shortly be joined on the route by a sister 
ship, the “Siberia.” The fleet of the Pacific Mail Steam. 
ship Company contains seventeen American-built veg. 
sels with a total of 70,970 tons 

Although the most speedy of passenger vessels re. 
cently constructed, the “Korea” is not so large as the 
“Kroonland,” the “Korea” being of 11,276 tons, and the 
“Kroonland” is 12,760 tons. The “Kroonland” and her 
sister ship the “Finland” were built at Cramps’ yard, 
Philadelphia, Pa., for the International Navigation 
Company. She is a steel vessel of an over-all length of 
580 feet, a molded breadth of 60 feet and a molded 
depth of 42 teet, while her displacement is 23,100 tons, 
She is driven at a speed of 17 knots by two sets of 
triple-expansion engines with cylinders 32%, 54 and 
8914 inches, by 42 inches stroke Their indicated 
horse power is 10,200. The boiler plant consists of 
nine single ended Scotch. boilers working under a pres- 
sure of 170 pounds. Their heating surface is 22,400 
square feet, and their grate area 643 square feet. The 
passengers are carried on the promenade, the . upper 
and saloon decks amidships. There are berths for 364 
first-class passengers, 190 second-class possengers and 
about 1,000 third-class passengers. These fine vessels 
are sister ships to the “Vaderland” and the “Zeeland,” 
which were built on the Clyde for the same company 
in 1900 The fleet of the International Navigation 
Company consists of twenty-four ships of 180,639 total 
tonnage. Of these, ten ships, of 81,929 tons, fly the 
American flag 
One of the largest and most efficient steamship com- 
panies operating on the Pacific is the Oceanic Steam- 
ship Company, who for a great many years worked 
their service to Honolulu, New Zealand and Australia 
by two ships, the “Alameda” and “Mariposa,” built at 
the Cramps’ yard. With the rapid expansion of our 
southwestern Pacific trade the company completely 
overhauled these two vessels and gave an order to the 
Cramps for three much larger and faster sister ships, 
one of which, the “Sierra,” is herewith illustrated. 
This very handsome craft is a twin-screw ship of 6,253 
tons. She is 400 feet long, 50 feet 2 inches broad and 
has a molded depth to the spar de¢k of 37 feet 2 inches. 
Her engines are of theutriple-éxpansion vertical type, 
with cylinders 28, 46/and 75 inches diameter. by»48 
inches stroke, with a total indicated horse power of 
8,000 and capable of driving the ship at a speed of-17 
knots an hour. The distance from San Francisco via 
Honolulu, Samoan Islands, and New Zealand is 7,200 
knots, and the trip is made at an average speed of 
15 knots for the whole distance. These vessels were 
constructed under Lloyds’ rules and in accordance with 
the requirements of the United States Navy laws as 
regards auxiliary cruisers. They are of the very first 
class in every respect, having a double bottom, electrie 
light, and cold storage. To. render them thoroughly 
comfortable during the hot ‘weather in crossing the 
line, there are no staterooms below the main deck 
all of these being on the upper and promenade decks 
and they are provided with specially large square por 
holes and a perfect system of ventilation. There is 
particularly large deck space for promenading. i. 
steamer sails from San Francisco’ to the Samoa 
Islands, New Zealand and Australia once in thre 
weeks; to Honolulu every ten days; and to the island 
of Tahiti once a month. The fleet consists of seyel 
steamers of a combined tonnage of: 30,296. 

The increase in our trade with the West Indies conse’ 
quent upon the Spanish war necessitated the construc 
tion of several new vessels to meet the” increased de 
mand of both freight and passengers. As representative 
of these new vessels ‘We present illustrations of that 
very fine ship “Morro Castle,” a vessel ‘of 6,004 tons 
gross and of. 8,280 tons displacement. The “Morro Castle” 
is 416 feet long, 50 feet broad and 36% feet in molded 
depth. She was built by the Cramps in 1900. She is 7 
built with a double bottom and’ seven steel bulkhéads 4 
to the main deck. The main engines are of: tie-¥er 
tical, four-cylinder, triple-expansion’. type, designed t0 M 
indicate 8,000 horse power at 100 revolutions under. '* a 
working steam pressure of 170 pounds.“ The eylinders | 
are 32, 52, 60 and 60 inches diafneter.shy.¢42 “inches 
stroke. Accommodations are provided for 104 first: 
class, 60 intermediate and 44 second-class passenge?, 


and the ship carries a crew of 117 persons. The average 
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sea speed of this vessel is 17 knots per hour. In closing 
this article, attention is drawn to the fact that the 
two largest and most important vessels building in 
American yards for an American company are the 
great unnamed vessels noW upon the stocks at New 
London, Conn. As these remarkable vessels call for 
more lengthy treatment they are described in a sepa- 
rate article of this issue. 
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THE TWO GREAT FREIGHTERS FOR THE PACIFIC 
TRADE 

It is a curious fact that the two most nc_.ble ships 
under construction in American yards for the Ameri- 
can merchant service are 
known to the American public. This is to be explained 
by the fact that both the owners and the builders of 
these ships have gone about their great task in a 
very quiet way, and made no effort to draw attention 
to its importance, and the somewhat unprecedented 
character of the enterprise which has called these ves- 
sels into existence. 

The last of the transcontinental lines to be built 


probably the two least 


to a deep-sea terminus on the Pacific coast was the 
Great Northern Railroad. This road, which owes its 
existence to the energy of Mr. James J. Hill, is re- 
puted to be the best constructed and equipped trans- 
continental line across the United States; for being 
the latest to be constructed, it naturally embodies the 
most modern ideas and improvements in railroad con- 
struction. The road has a terminus at Seattle, perhaps 
the finest harbor on the Pacific coast, and it was nat- 
ural, in view of the easy grades, heavy steel and solid 
roadbed of the new line, and its consequent facilities 
for handling a voluminous and heavy traffic, that its 
owner should look to a furtherance of its interests 
by building a line of steamers to share in the undoubt- 
edly large future trade with the Orient. An unex- 
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We present an inboard profile of the vessel, with the 
various: decks and compartments filled with freight 
or oceupied by passengers and crew, as they will 
be when the vessel is traveling with a full cargo and 
passenger list; and from this drawing one gets a 
very graphic idea of the enormous proportions of the 
vessel. From the outer bottom to the navigating 
bridge there are no less than eleyen distinct decks or 
platforms. First we have the outer bottom of the 
ship; 6 feet above that is the inner bottom, which 
forms the floor of the ship; then follow, all within the 
plated structure, the érlop, lower, between, main, 
and upper decks. All these decks are of steel plating, 
and the whole inclosed structure is 56 feet in height. 
Above the upper deck, and in their order, are the 
promenade deck, the upper promenade deck, and the 
boat deck, the boat deck being 251% feet above the 
promenade deck, or 81% feet dbove the keel; while 
another 8 feet above this, or say 90 feet above the 
keel, is the navigating bridge. Now, since the vessel 
at her full draft will draw 33 feet, it follows that the 
navigating bridge will be 57 feet above the water- 
line; and since she draws only 17 feet in the light 
condition, the same bridge, when the vessel is running 
light, will be 73 feet above the water, and the passen- 
gers on the upper promenade deck will be 65 feet 
above the waterline. This means that at a medium 
draft of say 22 feet, the passengers can promenade 
at a height of 60 feet above the sea level. Now, it 
has been ascertained by observations that the very 
heaviest waves seldom exceed 30 feet in height; and 
hence passengers on these ships, even in the stormiest 
weather, will be able to look down upon the Pacific 
rollers from a point of observation 30 feet above their 
crests. The decks above the upper deck, which do 
not extend the full length of the vessel, but only for a 
certain distance amidships, are devoted entirely to the 
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struction considerably stiffer and stronger than any 
vessels built for the American merchant marine. The 
outer plating of the ship’s bottom is of 1%-inch steel, 
and the shell plating is strengthened by an additional 
strake of l-inch plating at the main and upper decks, 
while continuous, i-inch stringer plates are worked 
from stem to stern along these two decks as a stiffen- 
ing to the regular deck plating, which on the main 
deck is 16-20 of an inch in thickness, and on the 
upper deck is 18-20 of an inch. The ship is strength- 
ened against hogging and sagging strains by a continu- 
ous central, longitudinal bulkhead reaching from keel 
to upper deck. Longitudinal bulkheads have been 
used between adjacent engine rooms in other ships, 
but this is the first vessel that we know of that has a 
complete web of steel from upper deck to keel, and 
from stem to stern. This bulkhead is of %-inch 
plating at the top and bottom, and a %-inch plating 
throughout the intermediate decks. The vessel also 
receives great longitudinal strength from a new sys- 
tem of stanchions and girders. Instead of using a 
large number of ordinary pipe or tube stanchions 
spaced at frequent intervals, there are three linos of 
heavy box section stanchions, measuring 13x24 inches 
in section. These stanchions are spaced 20 feet apart, 
longitudinally, and the deck loads of the deck above 
them are carried by means of continuous lines of 
13x24-inch box girders. This is not only an economi- 
cal distribution of material, but it adds enormously 
to the longitudinal stiffness of the vessel. The longi- 
tudinal bulkheads necessitate double hatches, and 
there are in the ship no less than fourteen cargo 
hatches. As we have stated, the vessel is designed to 
meet the special requirements of the Oriental trade, 
and one pair of hatches is made of sufficient length 
to enable a locomotive to be lowered complete into 
the hold. Under a horse power of 11,000 the sea 





THE AMERICAN-BUILT STEAMSHIPS “KROONLAND” AND ‘‘FINLAND” OF THE INTERNATIONAL STEAMSHIP COMPANY. 


Length, 580 feet ; beam, 60 feet ; depth, 42 feet ; speed, 17 knots ; tonnage, 12,760 tons. 


pected feature of the new shipping venture was the 
enormous size of the ships that were proposed and 
quickly contracted for. For instead of these vessels 
being, as one would expect in what might be termed 
an infant enterprise, of moderate proportions, Mr 
Hill ordered two vessels which will be about equal in 
total carrying capacity to the largest 
constructed ’ 

Another curious feature in connection with these 
ships is that an entirely new company, the Eastern 
Shipbuilding Company, was formed expressly for the 
purpose of constructing them, and that this company 
took the contract before it possessed plant, or equip 
ment, or even the ground on which to build them. 
After a thorough survey of the Atlantic coast line, a 


vessels ever 


site was chosen opposite New London, Conn The 
vessels were designed by Mr. William A. Fairburn, 
naval architect, under the supervision of Mr. C. R 
Hanscom. 

Apart from their 
ships,” as they are popularly called, embody several 
features of construction and internal arrangement 
which render them of special interest. Their dimen 
sions are, length 630 feet, breadth 73 feet, and molded 
depth 56 feet. On a draft of 33 feet the displacement 
will be 33,000 tons, and on a maximum draft of 36% 
feet the displacement will be 37,000 tons, or within 
870 tons of the displacement of the “Cedric” on the 
Same draft, the being the vessel 
afloat. In length and breadth the New London ships 
are less than the “Celtic” and “Cedric,” which are 
700 feet in length by 75 feet in breadth; but the 
Plated or molded depth will be greater by 6 feet 
8 inches, the plating being carried up everywhere to 
the upper deck, which is flush throughout the whole 
length of the ship. The greater depth and more bulky 
model of the new ships account for their nearly equal- 
ing the longer and broader White Star boats in displace- 
ment, 


great size, “the New London 


“Cedric” largest 


first and second class passenger accommodation. The 
passengers are not only separated from the noise and 
general inconvenience incident to the operation of the 
vessel; but being amidships, they are removed from the 
vibration of the propellers, and are subject to but little 
of the pitching motion of the vessel. Accommodations 
are provided for 150 first-class passengers, 100 second- 
class passengers, 100 third-class passengers and 1,000 
steerage. There are also quarters for the accommoda 
tion of 1,200 troops. The total cargo capacity is 
20,000 tons. 

Referring to the inboard profile, the vessel is pro- 
portioned as follows: First we have the 6-foot double 
bottom, which contains the trimming and ballast tanks 
for trimming the vessel and giving her ample stability 
in the light condition. The engine and boiler space and 
the coal bunkers are amidships, extending between the 
double bottom and the main deck. With the exception 
of the space occupied by engines, boilers and coal, the 
space below the main deck is given up entirely to cargo, 
one series of compartments on the boat being devoted to 
cold storage and the storage of silk from the Orient. 
The main deck forward of the engines and boilers is 
occupied by the crew, cargo and cattle, and the space 
aft of the engine is devoted to second-cabin passen- 
gers and to the steerage passengers. Forward on the 
upper deck is a deck-house filled with refrigerating 
machinery, and aft on this deck are the second cabin 
smoking room and ladies’ room, while astern is the 
laundry and steering gear. Amidships on the main 
deck are the first-class dining saloon, lavatories, first 
cabin staterooms, galley, and the officers’ rooms. On 
the promenade deck amidships are the library, a series 
of first-class passenger staterooms, and a children’s 
room. On the upper promenade deck are the first cabin 
staterooms, smoking room and barber shop, while 
on the boat deck are the chart house and accommoda- 
tions for the captain and officers. 

It is claimed that the new vessels are in their con- 


speed of the ships is expected to be about 14 knots 
an hour. 
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THE LATEST OF THE FAST TRANSATLANTIC LINERS. 

The “Kaiser Wilhelm II.,” which will shortly sail 
for this port, was built at the Vulcan yards, Stettin, 
by the same firm that has built the “Kaiser Wil- 
helm der Grosse,” the “Deutschland” and the “Kron- 
prinz.” It is for this reason, and because of the 
uniformly good results obtained with these vessels, 
that the new ship is expected to develop the horse 
power and to show the high speed contracted for. In- 
deed, if she lives up to the record of her predecessors, 
she will greatly exceed her contract requirements in 
these respects. Her advent, moreover, should serve 
to settle all doubts as to whether high-speed transat- 
lantic liners of this type are paying investments. On 
a round trip made in the “Deutschland” of the Ham- 
burg-American Line by a representative of this jour- 
nal, a sum of $200,000 was taken in for passenger 
fares alone. As the total expenses including every 
fixed charge of the round trip were $100,000, or 
slightly under, there was a profit of about $100,000 for 
the single trip to Burope and back. 

The building of high-speed liners is first and last a 
business proposition, and although it has been claimed 
that the companies that run these vessels are willing to 
suffer a financial loss on the ships themselves, for the 
sake of the great prestige and the advertisement which 
they secure, it may be taken for granted that if the 
ships already constructed had not been a paying propo- 
sition per se, the “Kaiser Wilhelm II.” would never 
have been built. 

The new vessel is constructed with the usual double 
bottom. The molded depth is 44 feet 2 inches, and it in- 
cludes four separate decks, the plating extending to 
the upper deck. This portion of the hull is divided 
by sixteen transverse bulkheads, all of which extend 
to the upper deck, while there is a longitudinal bulk- 
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head extending throughout the “Deutschland” were constructed and 
length of the two engine rooms, during their subsequent operation, 
thus forming four separate com- -hat in them the builders of marine 
partments for the engines The engines had reached the limit of 
large accommodations of the vessel desirable size. ‘There are on that 
are accounted for both by her great ship two engines, one on each shaft, 
length and beam, and by the fact and together they have indicated 
that she carries one deck more than under’ favorable conditions as high 
js usual in vessels of this class, as 38,000 horse power, or 19,000 
Above the upper deck, which is, as horse power on each shaft. When 
we have seen, flush with the top of it was determined to make the 
the ship’s plating, there is first a “Kaiser Wilhelm II.” the fastest 
spar deck, carrying a midship deck- vessel afloat, it was necessary to 
house which is 49 feet in breadth provide engines of 40,000 contract 
and 443 feet in length, and a poop- horse power, which, judging by the 
house which is 79 feet in length performance of previous engines, 
The roof of the midship deck-house meant about 45,000 horse power in 
extends for the full width of the actual service. It was realized that 
ship and reach over the poop, this great power would have to be 
which it entirely covers, thus form subdivided among more than two 
ing a promenade deck, which is 538 engines, in order to keep down the 
feet in length. Upon this there is size and weight of individual parts 
a deck-house 438 feet in length The plan determined upon was to 
Above this deck there is the uppet use four engines in four separate 
promenade dec} and over this is water-tight compartments, two en- 
the boat-decl It will thus be seen gines being coupled in tandem on 
that these four d above the up- each shaft. As arranged, there is 
per deck provide several wide and in each engine room a complete 
sheltered promenades at the sides four-cylinder, quadruple-expansion 
of the deck-houses, a feature which engine working on three cranks. 
will be greatly appreciated by those The accompanying view is taken 
who have traveled on previous from the front end of one pair of 
steamers when they carried a full engines, and shows them in the rel 
passenger list ative position they occupy in the 

The dimensions of the Kaiser ship Steam is admitted to twe 
Wilhelm II.” are length 706 feet, high-pressure cylinders, 37.4 inches 
breadth 72 feet, molded depth 44 I'he dotted line indicates size of opening between hull and sternpost in the “ Deatechland ” (as first built) whose sternpost in diameter, which are set immedi 
feet 2 inches, and displacement 26, and rudder were carried away last spring, Note the extension of ship's plating to sternpost across jower half of ately above the first intermediat 
000 tons Comparing these figures opening, with a view to strengthening construction and guarding against similar injury to “ Kaiser Wilhelm II,” cylinders, which are 49.2 inches 
with those given in the table for in diameter, the common pis 
the other great transatlantic liners THE PROPELLERS AND STERN CONSTRUCTION OF “KAISER WILHELM II.” ton-rod of these two cylinders 
it will be seen that she is 2, feet being connected to a com- 
longer than the “Ocean but she has 3 feet less dations for 554 people at one sitting The great- mon crank shaft. From the first intermediate the 
beam than the “Cedric” and about 10,000 less displace est interest in this ship naturally centers in the steam passes to the second intermediate adjoining it, 
ment than the latter ship Her estimated speed of engine and boiler rooms, and on the accompanying which is 74.8 inches in diameter, and thence it is led 

to the low-pressure cylinder, which is 112,2 inches in 
PARTICULARS OF RECENT TRANSATLANTIC LINERS. diameter. The common stroke of the four cylinders 
a : is 70.8 inches As may be imagined, the dimen- 
Name of Ship. Lucania Wilhelm der Ovceani ~~ / Arospries Cedric. wit sions of the shafting are very large, the crank 
Grosse shaft of the forward engine being 20.87 inches 
- — — ——|} — —- in diameter, and that of the after engines 25 
Date 1893 189% 1800 1900 1901 | 1902 1902 inches in diameter Eavh engine is provided with 
Length over all.... 625 ft. 648 ft. 6 in. | 704 ft. 684 ft. 663 ft 700 ft. | 106 ft. 6 in. its own separate condenser, containing 11,732 square 
: v | : feet of cooling surface The bronze screw pro- 

Breadth 65 ft. 3 in. 66 ft. 68 ft. 4 in, 67 ft. 66 ft. 75 ft. 72 ft. : - ‘ A 
pellers are 22 feet 9% inches in diameter, It shonid 
paetaed Gogth ai ft.Gin. | @ tt. @ tt. at. On. | OS, ¢ in. 6%. 3 im. be mentioned that particular attention was paid to the 
Draught 29 ft. 28 ft. 2 ft. 6 in, 29 ft. 2oft. | 86 ft.6in. 29 ft. construction of the crank and propeller shafting, the 
Displacement 19,000 tons | 21,880 tons | 28,500 tons | 23,620tons | 21,300 tons | 37,870 tons | 26,000 tons former being made of nickel-steel with a breaking 
Horse power 30,000 30,000 27,000 88,000 36,000 16,000 *40,000 strength of 38% tons per square inch, the complete 
Speed 22.01 knots 2% knots 20.7 knots | 2.5 knots | 23.5 knots 16 knots | "23.5 knots crank of one set of engines weighing in all 114 tons, 
as L The thrust shaft is also of nickel-steel, while the in- 
* Both likely to be exceeded in service. termediate shafts are of Siémens-Martin steel and the 
propeller shaft of crucible steel. The ingot for the 
23% to 24 knots is half a knot greater than that of the page we present a fine view of the engines as they propeller shaft, which weighs 80 tons, was cast with 
next two fastest vessels, the “Deutschland” and the will appear when completely erected on board the the contents of 1,768 steel-smelting crucibles, the 
“Kronprinz Wilhelm rhe ship will accommodate a ship. It became evident, both when the engines of the work requiring the attention of 490 men for half an 


large number 
of passengers, 


775 being 


car me 

ried in the ee 3 
first class, 343 Fae 

in the second Fr - 
class, and 770 - “ 

in the third 

Class The 

ship’s comple- 

ment is the 

largest of any 

ship ir the 

world, consist- 

ing of 48 engi 

neer and 

freasers, 2 2 9 

stoker and 


trimme1 1790 


stewards and 
Waiter 61 
cooks and 46 
Sailors Other 


hovelties are a 
children’s sa 
loon, a Vienna 
café and a grill 
room 

on the 
most deck of 
all. The first 


plac ed 
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Class dining 
room will be 
the biggest 
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float, having 
&ccommo- 


Laength, 700}4 Toot; breuuiu, 72 feet; depth, 44 feet 2 inches; dispiaceuwent, 26,000 tons ; contract horse power, 40,000 ; estimated speed, 23} knots, 
“KAISER WILHELM II.” WHICH WILL BE THE FASTEST STEAMER AFLOAT. 


hour’s time. 
The _ boiler 
installation is, 
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of course, 4 
very powerful 
one, and con- 


sists in all of 
nineteen sepa- 


rate boilers. In 
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| the first boiler 

room there are 

| three double: 

ended boilers, 

in the second 

| boiler room 

| three double- 
ended and 
three single: 
ended boilers, 
and the same 
in the third 
boiler room, 
while in the 
fourth or for 
ward room 


there are three 
double - ended 
and one single 
ended 
This 
ment 


boilers. 
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coal from the bunkers to the foot-plates—a most im- 
portant consideration in a ship of this size. The boiler 
pressure adopted is 225 pounds per square inch. The 
total grate area is enormous, being 3,121 square feet, 
as is also the total heating surface of 107,643 square 
feet. 

It is an interesting fact that this new vessel will 
not make use of forced draft, but wi'l be driven en- 
tirely under natural draft, the North German Lloyd 
Company being strongly opposed to the use of forced 
draft in any form whatever This, of course, necessi- 
tates a proportionately larger grate surface and heat- 
ing surface, and a more liberal allowance of space for 
poiler room installation. Thus the Hamburg-Ameri 
can liner “Deutschland,” which has indicated 38,000 
horse power under forced draft, has only 2,188 square 
feet of grate area, and 85,468 square feet of heating 
surface, aS compared with the “Kaiser Wilhelm I1.,” 
which for a contract horse power of 38,000 to 40,000 
will require 50 per cent more grate surface, and about 
25 per cent more heating surface It is easy to see 
from the figures we have given that the new ship is 


a O083 dozetl 
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a giant unit, compared with which the figure of the 
average man seems puny. 

On the “Kronprinz Wilhelm,” of the North German 
Lloyd Line, which steamship we have taken for the 
purpose of instituting our comparisons, some 19,800 
pounds of fresh meat and 14,300 pounds of salt beef 
and mutton, in all 34,100 pounds of meat, are eaten dur- 
ing a single trip from New York to Bremen. This enor- 
mous quantity of meat has been pictured in the form 
of a single joint of beef, which, if it actually existed, 
would be somewhat less than 10 feet high, 10 feet long, 
and 5 feet wide. If placed in one end of a scale, it 
would require about 227 average men in the other end 
to tip the beam. 

For a single voyage the “Kronprinz Wilhelm” uses 
2.640 pounds of ham, 1,320 pounds of bacon, and 506 
peunds of sausage—in all, 4,466 pounds. Since most 
of this is pork, it may well be pictured in the form of 
aham. That single ham is equivalent in weight to 374 
average hams. It is 74 feet high, 3 feet in diameter 
and 2 feet thick 


The poultry eaten by the passengers of the steamer 
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The potatoes required far outweigh any other single 
article of food contained in the storerooms; for their 
entire weight is 61,600 pounds. If it were possible to 
grow a single tuber of that weight, it would have a 
height of 14 feet and a diameter of 7 feet, 

The butter, too, if packed into a single tub, would 
assume large dimensions. This single tub would con- 
tain 6,600 pounds and would be 6 feet high. 

Of dried fruit, 2,640 pounds are eaten, and of fresh 
fruit 11,000 pounds, in all 37,400 pounds. If this fruit 
were all concentrated into a single pear, its height 
would be 7 feet, and the width at the thickest part 
5 feet. 

Whole lakes of liquids are drunk up by the thirsty 
passengers and crew. No less than 425 tons of fresh 
water are required, which occupy 14,175 cubic feet and 
would fill a tank 25 feet in diameter and 30 feet high. 
The 1,716 gallons of milk used for drinking and baking 
would be contained in a can 6 feet 1 inch in diameter 
and 1114 feet high. The gallons and gallons of wines, 
liquors, and beer consumed should dishearten the most 
optimistic temperance advocate. Under the joyous tl- 
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A GRAPHICAL COMPARISON OF THE PROVISIONS OF A TRANSATLANTIC LINER. 


likely to exceed her contract horse power and speed 
by a very wide margin, and we fully expect that after 
a voyage or two she will be indicating not less than 
45,000 and possibly as high as 47,000 horse power, with 
a corresponding speed of 24 to 24% knots an hour. 


->-+?o- so 


PROVISIONING A LINER FOR A SINGLE TRANS- 
ATLANTIC TRiP. 

The Book of Genesis does not record the tonnage of 
the huge vessel which finally stranded on Mount Ararat, 
after finishing the most wonderful voyage ever de 
scribed in the annals of mankind. But it is quite safe 
to assume that the dimensions of the Ark, that old-time 
floating storehouse, are exceeded in size by the largest 
of steamships now crossing the Atlantic 

Not the least striking evidence of the size of these 
modern monsters of the deep is afforded by the vast 
quantities of food which must be taken aboard for a 


Single six-day trip across the Atlantic For the 1,500 
passengers and the several hundred men constituting 
the crew, carloads of food and whole tanks of liquids 
are necessary lo enumerate in cold type the exact 


quantities of bread, meat, and 


\ weekly trip would give 


getables consumed in 
it an inadequate idea of the 
storing capacity of a modern liner. We have, there- 
fore, prepared a picture which graphically shows by 
fomparison with the average man the equivalent of the 
meat, poultry, and breadstuffs, as well as the liquors 
wsed. Each kind of food has been concentrated into 


during a trip to Bremen or New York weighs 4,840 
pounds. This being the turkey season of the year, sup- 
pose that we show these 4,840 pounds of poultry in the 
form of a turkey, dressed and ready for the oven. The 
bird would be a giant 10 feet long, 8 feet broad, and 5 
feet high. 

Sauerkraut, beans, peas, rice, and fresh vegetables 
are consumed to the amount of 25,320 pounds. Packed 
for market, these preserved and fresh vegetables would 
be contained in .290 baskets of the usual form, which 
piled up make a very formidable truncated pyramid. 

The quantity ‘of eggs required is no less startling 
than the quantity of vegetables; for some 25,000 are 
needed to satisfy the ants of passengers and crew. 
Eggs are usually packed in cases, 30 dozen to the case, 
The “Kronprinz Wilhelm,” when she leaves New York 
or Bremen, must therefore take on board 69 of these 
cases, which have been shown in a great pile, 23 cases 
high and three cases wide 

The bakers of the ship find it necessary to use 33,000 
pounds of flour during the trip. In other words, 169 
barrels are stowed away somewhere in the hold of the 
big ship 

Besides the foods already enumerated, 1,980 pounds 
of fresh fish and 330 pounds of salted fish are eaten 


during the six-day voyage. The total amount of 2,310 


pounds would be equivalent to a single bluefish 20 feet 
long, 5 feet in greatest diameter, and 1% feet broad 
Such a fish compares favorably in length, at least, with 


a good-sized whale, 


tle of “beverages” the following items are to be found 
in the purser’s account-bock 
Champagne 850 bottles. 
Claret . ‘ ’ wees 980 bottles, 
135 bottles. 
700 botties. 
760 bottles, 
5,250 bottles, 


Madeira, sherry, et« ya 

Rhine and Moselle wines. 

Rum and cordials 

Mineral water 

Beer in kegs.... 2,960 gallons, 

Beer in bottles.... . Ts 600 bottles 

Suppose these things to drink were contained in 

one claret bottle. Some idea of the hugeness of this 


_ 


bottle may be gained when it is considered that its 
height would be over 24 feet and its diameter over 6 
feet. 

In order to cool the wines and the beer, as well as to 
preserve the fresh meats, vegetables, eges and fruit, 32 
tons of ice are needed. That seems a small quantity, 
and, in truth, it is. But the “Kronpring Wilhelm” ha 
also refrigerating machines, which have cut down the 
quantity of ice which it is necessary to take on board 
The 33 tons of ice actually consumed, however, would 
make a column 37 feet high 

Compared with these vast quantities of food, the live 
stock of Noah's Ark must pale into insignificance. It 
must not be forgotten, however, that in provisioning a 
liner an allowance is made for accidents, which may 
prolong a voyage over many days. For that reason 
not all, but only the major portion of the food taken 
aboard is consumed, 
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Lake Transportation. 


THE DEVELOPMENT OF TRANSPORTATION ON THE 
GREAT LAKES. 
BY WALDON FAWCETT 

The commercial! chronicle of the United States rec- 
ords no more remarkable evolution than the develop- 
ment of transportation on the Great Lakes, extending 
as it does over little more than half a century, yet 
characterized 
by a series of 
radica!] innova 
tions in the 
types of craft 
employed. 

During the 
latter part of 
the last cen 
tury the whole 
tendency on the 
Great Lakes, as 
in the realm 
of salt-water 
shipping, was 
toward a grad- 
ual increase in 
the size of ves- 
sels. The ex 
tent of this 
progression is 
evidenced by 
the fact that 
in the ten years 
from 1890 to 
1900 the stand 
ard type of SALA 
freight - carry ™ uaa 
ing steamer 
increased from 
approximately 
300 feet in length to a length of 500 feet, while 
the dead-weight carrying capacity was extended from 
2,500 to 7,000 gross tons In other words, the steel 
steamer “Matoa,” which at the opening of the final 
decade of the century was the largest freighter in 
service, was 290 feet in length, 40 feet beam and 21 
feet depth, whereas the steamer “John W. Gates,” the 
vessel which upon her completion in 1900 marked the 
attainment of the maximum size in lake cargo carriers, 
is 498 feet in length, 52 feet beam and 30 feet molded 
depth. 

Of late, however, there has been a change of ideas 
as to the best size for lake cargo carriers. The con 
struction of freighters, 500 feet in length, was aban- 
doned and there was a return to the vessel of more 
moderate size Few, if any, of the vessels added to 
the lake fleet during the past year or two have exceeded 
450 feet in length, and a considerable number of the 
new ships are 
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depth as the carrier previously described. The reduc- 
tion in length reduces the carrying capacity to 5,600 
tons, but each hull entails for construction an outlay 
of $20,000 less than that mentioned as the cost of the 
vessel 436 feet in length. 

Unfortunately, it has never been found possible to 
accurately measure the entire water-borne commerce 
of the Great Lakes, but the statistics compiled by the 
United States government officials at the Sault Ste. 
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lion people. The side wheel steamer is still favored for 
passenger service on the lakes. Some years since there 
were constructed at Cleveland two very large and mag- 
nificent steel passenger steamers of the ordinary propel- 
ler type, which are in many respects counterparts of the 
best modern ocean liners, and these vessels now carry 
annually about 20,000 passengers between Buffalo and 
Chicago; but the innovation in design was not gener- 
ally adopted by lake navigation interests. Indeed, 

there have 

been completed 











Length over all, 386 feet; breadth, 44 feet; depth, 26 feet; tonnage, 5,000; horse power, 8,000; draught, 16 feet 8 inches; speed, 22 miles an hour, 


“WESTERN STATES," ONE OF THE LATEST OF THE LAKE PASSENGER STEAMERS. 


Marie Canal—the water gateway connecting Lakes Hu- 
ron and Superior, through which passes perhaps 
half of the commerce of the unsalted seas—indicate 
how rapid has been its growth. In the year 1881 
the total amount of freight passing the Sault was 
1,567,741 tons; in 1891 it was 8,888,759 tons; and in 
1901, the last calendar year for which statistics are 
available, the aggregate was 28,403,065 tons. In other 
words, the traffic in 1901 was more than three times 
that a decade before and eighteen times that a score of 
years since 

Passenger travel on the Great Lakes has also expe- 
rienced remarkable growth. There are connecting 
lines of fast passenger steamers between the principal 
cities, such as Buffalo and Cleveland, Buffalo and De- 
troit, Cleveland and Detroit, and Chicago and Milwau- 
kee, and also there are in service exclusively passen- 
ger steamers which make regular through trips be- 


during the past 
year the two 
largest side 
wheel steamers 
ever construc- 
ted for fresh- 
water service, 
These vessels 
are the steam- 
ers “Eastern 
States” and 
“Western 
States,” and 
they are now 
in daily service 
between Buf- 
falo and De- 
troit. Each is 
366 feet in 
length, 55 feet 
in beam and 
1914 feet deep. 
Each vessel is 
driven by in- 
clined, three 
cylinder, com- 
pound engines, 
to which steam 
is supplied 
from eight boilers, and this machinery is designed to 
enable the vessel to make the run of 256 miles from 
Detroit to Buffalo in twelve hours under almost any 
weather conditions. Each of these steamers represents 
an investment of about $640,000. 

An interesting demonstration of the sustained speed 
of the typical side-wheel steamer in lake service was 
made upon the occasion of the memorable race on Lake 
Erie something over a year ago, in which test of speed 
the steamer “City of Erie” defeated the “Tashmoo,” 
another side-wheeler, by the narrow margin of 45 sec- 
onds in a run of one hundred miles. It may be noted 
for purposes of comparison that both vessels are of 
the same length. The “Erie” has a displacement of 
2,000 tons as against 1,200 tons in the case of the 
“Tashmoo,” but counterbalancing this inequality is the 
fact that the winner has engines of 6,000 horte power 
as compared with machinery of 2,800 horse power 
possessed by 








under 400 feet 
in length 

The reason 
for this unex 
pected change 
of policy is 
found in the 
navigation con- 
ditions on the 
Great Lakes, 
The 600 - foot 
ship was plan 
ned in the day 
when a channel 
twenty feet in 
depth through- 
out the entire 
length of the 
lakes was re 
garded as a 
certainty of 
the immediate 
future; and 
when ship. 
builders and 
owners real- 
ized that they 
could not hope, 
for a long time 
to come, for 
more than 
eighteen feet 
Geyia Of water 
under the most 
favorable con- 
ditions, they 
began to build smaller vessels The largest of 
the later vessels are 486 feet in length over all, 
50 feet beam and 28 feet depth. A steamer of this 
size has, on a draught of 18 feet, a carrying capa 
city of approximately 6,200 gross tons and costs 
complete $260,000. Another class of freighters is 
made up of 400-S00t vessels of the same beam and 











TYPICAL LAKE FREIGHT STEAMER “BRANSFORD.” 


tween Buffalo and Chicago. The Sault Ste. Marie sta- 
tistics, which recorded the passage through the canals 
during the season of 1901 of upward.of 60,000 passen- 
gers, chronicle, of course, but a fraction of the whole 
passenger travel, and it is estimated that the passenger 
steamers of the vast inland waterway carry annually 
between a quarter of a million and one-third of a mil- 


the “Tashmoo.” 
The “City of 
Erie,” which 
by reason of 
her achieve- 
ment upon this 
occasion is 
claimed to be 
the speediest 
passenger 
steamer on the 
Great Lakes, 
attained a rec- 
ord speed of 
22.93 miles per 
hour. 

The growth 
of steel ship- 
building on the 
Great Lakes 
has, of course, 
more than kept 
pace with the 
expansion of 
the fresh-water 
fleet. In the 
spring of 1899 
the seven or 
eight principal 
shipbuilding 
corporations on 
fresh water, 
including the 





Length, 414 feet; beam, 50 feet; draught, 18 feet; tonnage, 3,955 net; speed, 12 miles an hour, largest plants 


where steel 

tonnage is 
constructed, were merged into a combination known 
as the American Shipbuilding Company. Five of 
the plants were put in at valuations close to oF 
exceeding $1,000,000 each and the lowest was $750,000. 
The consolidation gave the company control of eleven 
of the leading drydocks on the lakes, for, a8 on the 
Atlantic coast, each yard of any size has one or two 





DECEMBER 13, 1902. 


Scientific American 


395 





drydocks con or of being able 
nected therewith at the close of 

The plants and a day’s sailing to 
property of this enter a crowded 


particularly in- 
teresting com 
bination or 
“trust,” located at 
Detroit, 
Cleveland, Bay 


Lorain, 


City, Mich., Chi 
cago, West Supe 
rior, Wis., and 


Buffalo, are now 
estimated to be 
worth than 
$15,000,000 Dur 
ing the fiscal year 
ending June 30 
1902, the corpora 
at its 


more 


tion built 
several plants 
forty-one 
having an aggre 
gate of 198,500 net 


vessels 


tons capacity on 


18 feet draught, 





while there were 
yet under con 
struction and un 
completed on that 
date thirty vessels of 139,000 tons aggregate carrying 
capacity. At the time of its formaticn the combination 
above mentioned absorbed all the leading steel ship- 
building institutions on the lakes; but so rapid has 
been the growth of independent plants since that time 
that these individual establishments now have in the 
aggregate a building capacity equa) to upward of one- 
half of that of the consolidated shipyards 

interesting phase of the development of 
transportation and kindred 
Lakes is found in the increasing degree of attention 


building inter 


A most 
activities on the Great 


given by the powerful steel-vessel 


interior to the construction of steamers 
designed for salt-water traffic or for both 
Vessels of this type are proving par 
ticularly profitable to their operators by 
fact that 
coasting trade during the winter months, when 


ests of the 
lake and 
ocean service 
reason of the 
they may be transferred to the Atlantic 
navi- 
gation on the lakes is impossible. In order to pass 
through the Welland and St. Lawrence canals, a ves 
sel must not exceed 270 feet in length, and the carry 
ing capacity of such a craft is approximately 3,000 tons. 
It may be noted in passing that the season of naviga 
tion on the lakes has been lengthened materially of late 
vessels are put in service earlier than 


years Many 


formerly, and with the gradual disappearance of the 
old craft has come a disposition to have the carriers 
brave the elements until late in the autumn 
—>- + 
THE DEVELOPMENT OF THE AUXILIARY YACHT. 


Your true sailorman, with his inborn love of the sea, 


always looks askance at 





Tonnage, 2,000; speed, 22.¥ miles an hour 


“CITY OF ERIE,” THE FASTEST STEAMER ON THE LAKES. 


amount of other mechanical 
The 


able to continue on one’s 


steam or motive power 


on sailing yachts being 


course in calm weather at 


great convenience of 


from one-half to two-thirds the ship’s sailing speed, 








mk 4d ee 








Feathering Propeller of the “Ariadne,” With the Blades 
Thrown Parallel with the Keel for Sailing. 


harbor and 
to one’s mooring, 
with canvas all 
stowed and every 
thing made 
before the 
ing is picked up, 
has appealed so 
strongly to a large 
number of yachts- 


come 


snug 
moor 


men, that the 
auxiliary sailing 
vessel is becom- 


ing increasingly 
popular. The aux- 
iliary power 
varies from the 
small gasoline en- 
gine of the knock- 
about to the large 
steam engine of 
the big cruising 
schooner. 

The accompany- 
ing illustrations 





show one of sey 


eral large auxil 
jary cruisers which have recently been built in 
‘this country for American yacht owners The 


which is from designs by Tams, Lemoine 
vessel 110 feet in length on the 
water line, 131 feet with 26 feet beam 
molded depth of 19 feet and a draft of 14 feet. Her 
sail plan is such as would be given to a large cruising 
schooner of the ordinary type, and in her cruises with 
the New York Yacht Club this summer she has shown 
that in a breeze she is capable of 
overhauling and passing such fast 
as the “Muriel” and “Elmina.” In 
ample sail plan, she carries a compound engine with 
cylinders 9 inches and 19 inches in diameter, with a 
Steam is provided by an Almy 
grate sur 


“Ariadne 
& Crane, is a steel 
over all, 


strong reaching 
racing schooners 


addition to her 


stroke of 14 inches 


water-tube boiler with 17 square feet of 
and under steam alone she is capable of a speed 


say two-thirds of her sailing 


face; 
of 8 knots an hour, or 
speed under favorable conditions, 

The accommodations of the “Ariadne” include five 
staterooms, three bathrooms and a main saloon for the 
owner, and five staterooms, a messroom, and a bath 
room for the officers, besides twelve swinging berths 
in a large forecastle for the crew. The main saioon 
is located just forward of the mainmast, while adjoin- 
ing it and extending aft is the owner's 12 by 12 state- 
The headroom 
The engine space, the 


room, and a connecting bathroom 
throughout is 7 feet 6 inches 
coal bunkers, with a capacity of 23 tons, the galley, 
pantry, and the working end of the vessel are forward 
of the main saloon, She has water tanks with a capac 


ity of 3,500 gallons, and 





a yacht that depends a 
for its motive power upon 
anything more than 


trimmed sails and nature's 


well 


own motive power, the 
wind To him it is the 
very fickleness of the 


breezes, the uncertainty of 
the tides, currents, and va 
rious elements that go to 
render navigation difficult 
that constitute half of the 
charm of yachting, for is 
it not in the careful ob 
servation of these, and in 
the accumulated 


ence of 


experi 
many seasons’ 
cruising in foul 
and fair, that he 
that confidence, 
fulness, 


weather 
develops 
resource 
forethought and 
presence of mind that go 
to make up the successful 
yachtsman? On the other 
hand, in this busy, work 
aday age, when we are in 
such a hurry to 
late cur store, big or little, 





accumu 


as the case may be, of this 
World’s wealth, we 
come to begrudge even 
the all-too-brief hours that 
We give to recreation; and 
the long delays which aré 
inevitable on a_ sailing 
yacht through failing 
winds, or foul tides, have 
led to the experiment of 
introducing a limited 


have 





Length over all, 181 feet ; waterline length, 110 feet ; beam, 26 feet ; depth, 19 feet ; draft, 14 feet. Compound engine : High pressure, 9 inches ; 
low pressure, 19 inches ; stroke, 14 inches, 
THE AUXILIARY SCHOONER YACHT “ ARIADNE” MAKING 12 KNOTS UNDER SAIL ALONE. 
STEAM, 8 KNOTS. 


ice-boxes capable of holding 
four tons of ice She is 
furnished with an 
light plant, an 
evaporator, a distiller, and 


also 
electric 


a complete system of steam 
heating 

Of course, the placing on 
boiler, engine, 
coal bunkers, and a screw 


board of 


propeller was done with a 


sacrifice of some sailing 
speed when the vessel] is 
under canvas; but the 


sacrifice is not large con 
sidering the great conven 
lence secured in cruising, 
the estimated difference be 
ing from a knot to a knot 
and a hour 
One of the difficult 


problems to solve in a ves 


quarter per 


most 


sel of this type is that of 
reducing the 
offered by the 
owing to its drag upon the 
water 


resistance 


propeller, 





when the vessel is 
under sail alone. From the 
<ime when auxiliary power 
was first 
sailing vessels, 


introduced on 
various ex 
pedients have been resorted 
to in the endeavor 


f -e 
drag, such/ as 


propeller to 


duce this 
allowing the 
revolve idly, or providing 
a well at the stern through 
which it could be wn- 


SPEED UNDER 
coupled and lifted clear of 





ot eee 
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—— 
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the water The method adopted on the “Ariadne,” 
of which we present a detailed drawing, is one that 
was designed and patented in 1868 by Mr. R. R. Bevis, 
a former manager of Mess: Laird’s building estab 
lishment in Great Britain This type was fitted by 
that firm to se iuxiliary cruisers in the British 
nav Arye 

hich wa nh 

orvett Cal 

liope which 
i will be re 


hurricane 
Apia in tl od 
moan Islands 


when so man) 


America ves 
RO wer loat 
and barely 


nanage: 
Bteam out 
against the 
hurricane into 
deep water 
The object of 
the device is 
to enable the 
angle of the blades of a propeller to be al 
tered, while they are in place under water, 
to the pitch most suitable for working with 
steam under varying circumstances, as well 


as to feather them in a fore-and-aft direction 


when the vessel ts under sail, and the steam 
power is not in wu The propeller blades 
are rotatable on their axes, and they are moved 
by a pair of levers which are attached to a 
yoke at the outboard end of a rod that pases 

entirely through the propeller shaft into the 
engine room. Here the interior rod is coupled 


by means of a pin, sliding in a slot cut 


through the propeller haft, to an outer, 


threaded sleeve, which apable of fore-and 


aft movement on the propeller shaft by means 
of a thread cut on the shaft This sleeve is 
formed with a pinion on its outer periphery 
which is engaged by a spur wheel that can be 
operated by hand To feather the blad« that 
is, to place them with their surface pproxi 
mately parallel with the keel of the chip, the 
sleeve is moved forward into the position 
shown in our drawing. When it is desired to 
use steam power, the leeve is screwed back 


upon the propeller shaft, forcing the interior 


rod to the rear, and by means of the connect 
ing levers swinging the propeller blades 
around to the proper angle of pitch. The con 
necting levers, arms, et are entirely inclosed 
with the hollow bo of th propeller and it 
ill be seen that when the blades are in the 
-and-aft position, the drag or friction of 
the propeller is reduced to a minimum 
++ e+e 


‘NGLISH TURBINE-PROPELLED YACHTS 


BY THE LONDON CORKE*®PONDENT OF THE #&CIENTIFIC 
AM? ICAN 


Of the three high-speed yachts to be fitted 
with the Parsons marine steam turbine, two 


have up to the present been launched. They 
are the “Ta 
rantula own 


ed by Col. H. 
McCalmont, M. 
P and the 
‘Emerald,” . be- 
longing to Sir 
Christo 
pher 
M. P. The “Ta 
rantula is of 


Furness, 


very special 


design, having 
been built on 
the lines cus- 
tomary to all 
vessels of the 
torpedo - boat 
class As re 
gards the hull 
and boilers the 
“Tarantula” is 
in fact identi- 
cal with all 
first - class tor- 
pedo boats. The 
voiler is of 
the Yarrow 
water tube 
type. She is 
driven by 
three turbines, 
one hbigh-preg 
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sure and two low-pressure. The high-pressure tur- 
bine is placed on the central shaft and the two low- 
pressure turbines on the two outer shafts. There are 
thus three propeller shafts in all and three screws on 
each shaft, making nine screws in all. 

The “Tarantula” is 160 feet long and 16 feet beam. 





Length, 160 feet; beam, 16 feet; designed speed, 24 knots. 
ENGLISH TURBINE YACHT “TARANTULA.” 








STERN VIEW SHOWING THE NINE PROPELLERS. 





VIEW OF PROPELLERS, SHAFTING AND BRACKETS OF “TARANTULA,” 
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Her designed speed was 24 knots and her horse power 
is estimated as a little over 2,500. 

The “Emerald” will displace 756 tons and her indi- 
cated horse power is expected to be about 1,500. The 
propelling machinery consists of three sets of steam 


turbines, each driving one length of shafting—one 


central and 
two side shafts 
—one propel- 


ler of about 3 
feet diameter 
being attached 
to the center, 
and two pro- 
pellers, each of 
about 20 inch- 
es diameter, to 
each of the 
side propeller 
shafts. All the 
propellers of 
the “Emerald” 
are of mangan- 
ese bronze, 
The hull has 
been specially 
strength- 
ened to pre 
vent any vi- 
bration in the structure from the great speed 
at which the shafts will revolve. Her over-all] 
length is about 236 feet, beam 28 feet 8 inches 
and molded depth 18 feet 6 inches, giving a 
tonnage of about 756 tons yacht measurement, 
knots At. her 
launching her owner, Sir Christopher Furness, 


and her speed will be 16 
remarked that about all the Hon. C. A. Par 
sons, Messrs. Stephen and himself had in view 
in fitting the “Emerald” with turbines was to 
put into the vessel such power as would enable 
her to steam at the highest rate compatible 
with entire freedom from vibration He be- 
lieved that object would be attained and, still 
further, he believed as a business man, and 
as one engaged with ships and shipping, that 
the steam turbine would practically revolu- 


yachting and yacht owning in the 
United Kingdom 

The third yacht, the “Lorene,” is being built 
to the order of Mr. A. L. Barber, of New York. 
She will displace about 1,400 tons and she will 
be 260 feet 8 inches long and 33 feet 3 inches 
beam, The hull and boilers are being con- 
structed by Messrs. Ramage & Ferguson, of 
Leith, Scotland, and her turbine machinery 
Parsons Marine Steam Tur 


tionize 


will come from the 
bine Company. Mr. Barber's yacht is expected 
to be launched shortly 
—D> +o ro 
THE APPLICATION OF TURBINE PROPULSION 
TO PASSENGER VESSELS. 
BY HEREERT C. FYFE. 

Up to the present moment there have been 
built eight vessels that have been fitted with 
the Parsons marine steam turbine, while five 
are now in process of construction. ‘The first 
was of course the little “Turbinia,” launched 
in 1896 and in her day the fastest vessel afloat, 
her maximum horse power being 2,300 and 
speed 34% 
knots. Next 
came H. M. 8. 
“Viper,” whose 
maximum 
speed was 
39.113 knots or 
nearly 43 stat- 
ute miles, the 
horse power 
being 12,300; 
and H. M. &. 
“Cobra,” whose 
maximum 
was 35.6 knots. 
The “Viper” 
was lost dur- 
ing the British 
naval maneu 
vers in the 
summer of 
1901, owing to 
her striking 4 
rock in a thick 
fog, while the 
“Cobra” went 
down off the 
outer Dowsing 
Shoal while on 
her way from 
the Tyne to 
Portsmouth on 


the ist of Sep 


f 
_~ 
_ 
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n 1901 the “King Edward” was built, 
vessel to be fitted the Par 
This year 


tember, 1901 
the first 
sons turbine 


passenger with 


(1902) a companion vessel 

“Queen Alexandra,” has 
peen built, as well as a destroyer, H. M. S. “Velox,” 
fitted both with 
machinery, and two turbine yachts, one for Col, Me- 


Calmont, M. P., the 


to the “King Edward the 


reciprocating engines and turbine 


Tarantula,” and on 


for Sir Christopher Furness, the “Eme 

ald.” The turbine boats under construc 
tion are H. M. 8S. “Eden,” destroyer, H. M 
S. “Amethyst,” third-cla cruiser, one 
yacht for Mr. A. L. Barber, of New York, 
and two passenger steamers of about 8,000 


horse power for the Chatham & Dover and 
Southeastern Railway C 


Dover-Calais 


ympany for the 
Channel ervic and the 


other for the London, Brighton and South 


Coast Railway for the Newhaven-Dieppe 
service 

It is to the “Queen Alexandra” that we 
desire to draw especial attention in the 
present article The “Queen Alexandra 


was built by Messrs. William Denny Broth 


ers, of Dumbarton on Clyde, Scotland, who } 
also built the “King Edward” and who are 
building the two new turbine cross channel 
boats of about 8,000 horse power The ma 
chinery was made by the Parsons Marine 
Steam Turbine Company, of Wallsend-on | 
Tyne When the “King Edward” started 
running in 1901, the Earl of Glasgow said 
that she would create a revolution in the 
coast passenger carrying trade on the 


Clyde, and she has certainly proved very successful 
both as regards speed and coal consumption. On one 
season's work she ran ten more 
boat of about the 
“Duchess of 


{80 tons less 


miles than a paddle 


same dimensions and speed (the 
with a coal 
“Queen 


King 


Hamilton") 
The 
similar to the 


onsumption of 
Alexandra” is generally 
Edward,” but of larger 
270 feet, 
» promenade deck 18 feet 9 inches 


and to main deck 11 feet 6 


very 
her length being breadth molded 


32 feet and depth t 


dimensions 


inches. In appearance she 


strongly resembles a small cross-channel steamer \ 


long shade deck, on which the boats are carried and 


upon which passens ’ illowed to promenade, is 


a new feature of the vessel. The boiler, which is a large 


double-ended one having a funnel at each end, was sup 


plied by Messrs and the turbines, of 


Marine Steam 


Denny & Company, 


which there are three, by the Parsons 
Turbine Companys 
Wallsend-on 
Tyne The total 
ratio of steam ex 
pansion is about 
125 fold as 


pared to the 8 to 16 


com 


fold in triple-expan 
reciprocating 
engines 
one high-pressure 
and two 


There are 


low-pres- 
sure turbines, the 
high-pressure one 
being in the 
line. Each 


center 
drives 
one shaft, the cen- 
ter one having one 
propeller and the 
outside two, 
making five propel- 
lers in all. At or- 


ones 
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tions of the center shaft are 900 and each of the side 
shafts 1,000 per minute. 

The “Queen Alexandra” on her trial made 21.63 
knots, with the central turbine making 750 revolutions 
and the outside turbines 1,100 revolutions, thus beat- 
ing the “King Edward,” whose maximum is 20.40 


knots, and proving herself to be the fastest excursion 
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the greater size permitted the adoption of important 
features for the further reduction of coal consumption 
He said that if the “King Edward” had been fitted with 
balanced twin triple-expansion engines of the most 
improved type, and of such size as would consume all 


the steam the existing boiler could make, the best 











THE FIVE PROPELLERS OF TURBINE YACHT “EMERALD.” 


steamer in the world 
Both vessels 


Her usual speed is 21 knots. 
only run on the Clyde during the summer 
months, and their running was without 
a hitch The “Queen turbines 
which are placed inside the exhaust ends of the low- 
reverse the action of the 


regular and 
Alexandra's” astern 
pressure turbine cylinders, 
two outer shafts 

At the autumn meeting this year of the British Asso- 
Belfast, the that 
ie adoption of the steam turbine system in vessels of 


ciation at Hon. C. A. Parsons said 


t 


such as Atlantic liners, cruisers and battle 


large size 


hips, would | proportional ad 
The 


would be 


» attended with greater 


smaller vessels 
build, 
lighter, and would occupy less space in proportion to 


vantages than in the case of 


large turbines would be cheaper to 


power. The design of such large turbines presented 


no difficulties bevond those already surmounted, and 


speed she could possibly have obtained would have 
been 19.7 knots against the 20%, knots 
actually done by the “King Edward,” 


showing an increase of speed of eight tenths 
of a knot. This difference corresponds to 
a gain per indicated horse power in favor 
of the turbine steamer of 20 per cent. !t 
would hardly have been possible to drive 
the “King Edward” at 20% knots with 
ordinary engines, owing to the extra weight 
of the machinery and the necessarily in 
creased displacement, The attempt to do 
so could only have resulted in the speed 
being obtained at an enormously increased 
fuel cost and a ruinous expenditure of coal 
and the like on service. The “Queen Alex 
andra’s” coal consumption, it may be 
tioned, has proved quite as economical as 
that of the “King Edward.” 

It may be interesting to 
the Lancashire and Yorkshire Railway 
Company has recently sent an invitation 
to shipbuilding firms throughout the king 


men 


mention that 


dom for designs and tenders for a new 
steamer for their Irish Sea service, Pro 
posals are invited for the ordinary twin 


also for 
The 


The question of propeliers 


screw reciprocating engines and 
steam turbine propelling 
speed desired is 19 knots 
is one to which Mr. Parsons has devoted considerable 


engines 


attention, and he has made many experiments in order 
to discover both the right number of propellers and 
the best shape for each different class of vessel rhe 
“Turbinia” originally had but one screw, which was 
driven by a single turbine engine at a speed of 
2,000 to 3,000 revolutions per minute 

Many experiments were made with screw propellers 
of various sizes and proportions, but the best 
were quite disappointing. Mr 
excessive slip of the propellers beyond the calculated 
amount and their inefficiency 
sufficient blade area upon which the thruat 
to drive the ship 


from 


speeds 
Parsons found that the 
indicated a want of 
necessary 
was distributed; in other words, 
that the water was torn into cavities behind the blades 
A radical alteration was made in the “Turbinia. 

Three separate 











turbines were in- 
high 


pressure, one _ in- 


stalled, one 
termediate pres- 
sure and one iow 
pressure, each of 
which drove one 
propeller shaft, 


with three screws 
The 


“ Turbinia * wes 


on each shaft 


driven 
through the 


therefore 
water 
by nine screws, and 
the result was that 
she showed a great 
zain in speed; and 
held for a while the 
distinction of being 
the fastest vessel of 








dinary 
rate the 


steaming 


revolu 


TURBINE PASSENGER STEAMER 


Length, 270 feet beam. 32 feet; depth, -11 feet 6 inches ; 


“QUEEN ALEXANDRA.” 
speed, 21.63 knots 


any type in the 
world 














TURBINES OF THE 


“QUEEN ALEXANDRA.” 
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Railroad Transportation. 


A RIDE TO CHICAGO AND BACK ON THE LOCOMOTIVE 
OF THE TWENTIETH CENTURY LIMITED 


rime was when a passenger who wished to ride on 
the ocomotive could obtain a seat n the cab for the 
mere proffer of a igar That howevel was long 


before the day of milea 


minute trains With the 
increasing speed and 
growing density of mod 
ern traffic, the restrictions 


that guard the “man at the 
throttle have grown in 
everity intil to-day the 


private office of the presi 


dent of the 1 road | 
more easy of access than 
th locomotive ab of the 


humblest work train on his 


road; while as for a seat 
in the cab of an Empire 
State Expre or a Twen 
tieth Century Limited, it 
is a positive fact that the 
letters of request for a 


trip of this kind on file in 
the company’s offices—all 
politely refused—are often 
subscribed by names that 
are not unknown to fame 
on both sides of the At 
lantic 

Just how necessary is 
this precaution, the writer 
realized when he vas 
ishing by the three hun 
ired and thirty signals be 
tween Albany ind New 
York, at from seventy to 
seventy-five miles an hour 
and noted that no sooner 


was one signal seen by the 


engineer and verified by 
his fireman, than he was 
watching intently for the 
next the successive sig- 
nals swinging into sight around the curves, often at 


less than minute intervals The man who holds that 
$400,000 train and the priceless lives of its passen 
gers in his hand, must have no inquisitive and lo 
quacious layman at his elbow; nor must the fireman 
who is satisfying the hunger and thirst of a boiler that 
is eating up, hour by hour, the fuel and water demands 
of a 1,500-horse power locomotive 

It was with some such thoughts as these that the 
Editor of the Scienrivic AMeRIcAN recently climbed 
into the cab of the Twentieth Century Limited, pre 
sented a letter from Vice-President Brown of the road 
shook hands with Engineer Sherwood (who, by the 
way, has been at the throttle of fast New York Cen 
tral trains for an unbroken period of thirty years) and 


omfortably set 
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men are expected to make up, if possible, any time 
lost through unavoidable delays, some remarkable run- 
ning has been done. Thus, the Pennsylvania train on 
August 4, 1902, ran from Fort Wayne to .Crestline, 
131.4 miles, with one stop for water, in two hours and 
nine minutes, an average speed of sixty-one miles per 
hour; while even finer was the performance of the 





square feet ; steam pressure, 200 pounds ; tractive effort, 25,350 pounds. 


New York Central train, when with four and five cars 
it made up fifty-eight minutes from Rhinecliff to Buf 
falo, a distance of 350.4 miles, the speed, excluding 
seventeen minutes in stops, being 59.4 miles an hour 
On another occasion this train left Syracuse fifty-one 
minutes late with five cars weighing 300 tons, and al 
though taking on an additional fifty-ton car at Albany, 
passed Yonkers, 275.5 miles from Syracuse, on time 
Excluding six minutes in stops, this is an average of 


60.74 miles an hour, which was maintained in spite of 


the fact that there were no less than sixteen slow 
downs 

On the round trip from New York to Chicago 
the writer spent just half the time, or twenty hours, 
in the cab, and rode on six different locomotives. For 
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design was to provide a huge boiler with sufficient heat- 
ing surface to insure a plentiful supply of steam at 200 
pounds pressure, under the most exacting conditions of 
service. Ample grate and firebox surface are secured by 
extending the firebox across the frames, the internal 
width being 6 feet 3% inches, and the length 8 feet. 
The barrel of the boiler is 6 feet in diameter, and the 
heating surface _ reaches 
the enormous total of 3,505 
square feet. The 21x26-inch 
cylinders would, at maxi- 
mum effort, easily slip the 
four-coupled drivers; and, 
accordingly, by means of 
an air cylinder acting on 
a lever, an additional 10, 
000-pound load can _ be 
thrown on the drivers, in- 
creasing the tractive ef- 
fort to 25,350 pounds. 

Of course, for such an 
engine a schedule speed of 
fifty miles an hour with a 
227\4-ton train was mere 
play; the opportunity to 
see what these engines can 
do when called upon for a 
supreme effort was to 
come on the return trip 
Mr. Sherwood expressed 
regret that, being on time, 
he had no chance to “show 
what she could do,” and 
on our nodding approving- 
ly at the gage, which, in 
spite of the easy labors of 
the fireman, stood steadily 
at 200 pounds or slightly 
over, the latter patted the 
huge boiler affectionately 
as one might a favorite 
horse, remarking that the 
difficulty was “to keep her 


Cylinders, 21 by 26 inches ; drivers, 79 inches diameter ; weight of engine, 176,000 pounds ; heating surface, 3,505 square feet ; grate area, 50.8 cool” —which the fluttering 


pop-valve proved to be 


THE LOCOMOTIVE ON WHICH THE FAST RUN FROM ALBANY TO NEW YORK WAS MADE true. The predominant im- 


pression, apart from the 

locomotive, left by this ride up the beautiful Hudson 
Valley, is of the magnificent condition of the roadbed 
and the faultless disposition of the signals As we 
swung grandly around the curves or swept into the 
stretches of tangent, the signals stood out—first the 
“distant,” then the “home’—sharp and insistent against 
the background. By the law of the road the fireman must 
verify each signal as a check upon the engineer; and at 
the proper moment to catch the earliest sight of a “dis- 
tant,’ he would step to the window and shout “Right,” 
announcing the signal, if it stood on a curve, a second 
or two before it came in the line of the engineer’s vision. 
Albany was reached at 5:33, two minutes ahead of 
time; and after a meal in the diner we boarded the 
engine—another of the Atlantic type—at Utica, for the 
experience of a 





tled at the front 
nd of the fire 
man § seat com : 
menced the first 

stretch of 143 mil 


of his 980-mile trip 


to Chicago 





4 word just here 
as to these Twen 
tieth Century 
trains. For several 
years past the fast 
est expresses have 
taken wenty-four 
hours to run from 
New York to Chi 
cago but last 
spring the New 
York Central and 
Pennsylvania roads 
agreed to run a 
train each way 
daily in twenty 
hours The Penn 
Sylvania road kas 
the shorter but 
more hilly route, 
covering 920 miles; 
the distance over 
the New York Cen 
tral and Lake 
Shore route being 
¥S0 miles Che trains are ordinarily made up of four 
cars weighing 240 tons, although, as we shall see, they 
include, over a large portion of the distance, a diner. 
and on the New York Central system an extra sleeper 
which bring up the total train load to over. 350 tons 
The running speed on the latter road, {ncluding stops 
is slightly under fifty miles an hour: but as the engine 


Albany to Spuyten Duyvil, 123.7 miles, was run in 131 minutes. 





of train, 3524, tons ; of engine, 144 tons. 


THE TWENTIETH CENTURY LIMITED MAKING UP TIME BETWEEN ALBANY AND NEW YORK. 


the whole round trip of 1,960 miles a dozen locomo 
tives are required, the average distance of each run 
being about 163 miles. For the run to Albany one of 
the magnificent Central Atlantic type engines, designed 
last year especially for the heavy express service of the 
road, was coupled on. These are the most powerful fast 
express engines in the world. The objecfaimed atin the 


Excluding the time lost in eight slowdowns, the average running speed was 68 miles per hour; weight 


dash by night in 
a crack express. 
The fifty - three 
miles to Syracuse 
are timed to be 
done in sixty-three 
minutes; but as 
some ten minutes 
are lost through 
the streets of Syra- 





cuse, and other 
minutes in various 
slowdowns, some 
very fast miles are 
covered. We were 
a trifle late in 
starting, and the 
engineer explained 
that as it was elec- 
tion night, and he 
would have to run 
‘‘dead slow’’ 
through the crowd- 
ed streets of Syra- 
cuse, he would do 
some fast running 
so as to have a few 
minutes in hand. 
Here then was the 
chance of a life 
time—a seat in the 
most powerful eXx- 
press engine in the world; a heavy train of 300 tons 
behind it; an engineer vouched for by the conductor 
as “nervy and fond of fast running;” a stretch of 
downgrade just a few miles ahead for a racetrack; and 
a night of impenetrable darkness to lend the last touch 
of half-fearful suspense to the trip. We gathered way 
quickly to a speed of a mile a minute, and before one 
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had got his nerves quite to the sticking point, the fire- 
man shouted that we were on the downgrade. The ac- 
celeration was rapid, and our stop-watch timing (the 
fireman calling off the mileposts) soon showed that we 
were making eighty-three miles an hour. That six-mile 
run by night was certainly the most thrilling experi- 
ence in high-speed travel of a lifetime. We have stood 
at night on the bridge of the “Deutschland” when, with 
the “Kaiser Wilhelm” at her heels she was rushing at 


27 miles an hour through a fog that shut the fore- 
eastie deck from _ view; and again when, to 
test her rough-weather ability, she was making 


twenty-four miles an hour against a full southwesterly 


gale; but from the standpoint of pure sensationalism 
those experiences were tame compared to this wild 
ride by night through the Mohawk Valley. To the 


writer, who was not by any means a stranger to loco- 
motive riding, the experience was simply terrific—im- 
possible of adequate description to the traveler whose 
gage of greater speed is the slightly increased swaying 
of a Pullman car. The sensations of such a ride strike 
at every avenue to the emotions; ear, eye, and touch 


are violently assailed. For the ear there is a “clang 


and clash and roar,” so loud that one has to 


into the ear to be -there is the concus- 
the jangling 
impact of the 
track—while 


shout heard 
sion of the moving parts of the engine 
metal—the crashing 


and 


of metal against 


driving wheels trailers upon the 
above all this strident orchestra, like some great organ 
note, is heard the 
haust from the smokestack For the sense of touch 
there is the riding of the engine 
which, compared with a nicely-poised Pullman car, is 
as the movement of a springless farm wagon to a rub- 
ber-tired carriage. The unevenness of the track, slight 
as it is, little absorbed by the stiff locomotive 


deep, sustained roar of the ex- 


amazingly rough 


is but 
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against the window of his cab) in the material, the 
men, and the management of that most wonderful of 
modern creations, a first-class trunk railroad. 

The perfect faith of the engineer in the system was 
strikingly brought home on the return trip from 
Chicago. A delay in Cleveland had put the train 
twenty-five minutes late, and time was being made up 
with a powerful, Prairie-type, six-coupled, ten-wheeled 
engine with 20x 28-inch cylinders and boiler to match, 
The engineer had congratulated us on the fact that be- 
cause of the delay we should see some fast running, and 
we had just snapped the stop-watch on a two-mile run 
at seventy-eight miles an hour, when “Red” shouted the 
fireman, and with brakes hard down, we pulled up 
at a wayside station signal for orders. As we were 
starting again, the fireman courteously showed us the 
order, which read that from So-and-so to So-and-so the 
east-bound track was closed, and east-bound trains 
would use the west-bound track; No. 26 (our train) to 
have right-of-way over all trains. “What! Does this 
mean that we shall run against the traffic?” “It does.” 
“But, surely, not at this speed.” “Indeed, we shall.” 
And indeed we did; for full out came the throttle, 
and soon we were sweeping into darkness (on the 
other fellow’s track, mind you) with nothing between 
us and Heaven-knows-what but the faithful watchful- 
ness of a train dispatcher, sitting in his office a hundred 
miles or more away. Sublime faith in a marvelous sys- 
tem, we thought, as we settled down for the only un- 
comfortable quarter of an hour of the whole trip. 
Twelve miles further on we passed the obstruction—a 
disabled freight train—and switched back to our own 
track. 

Leaving the engine at Buffalo we crept at midnight, 
from the dirt and din of the cab, very tired, 
into the comfort and sweet linen of a _ lower 











Soe sii 


399 


resistance of dragging a train round a six-degree curve 
is equal’to a rise ef about ten feet to the mile. The 
estimate, however, is made for the fifteen-mile speed 
of freight trains, and for an express at seventy-five 
miles an hour it will be vastly greater. Exactly what 
it amounts to can only be conjectured; but its equiva- 
lent in srades would represent a track with decided 
gradients and with no downgrade to compensate. The 
engine was handled with the consummate judgment 
born of long experience, For the most part the throttle 
was three-quarters open, and the cut-off at one-third 
stroke. At the running speed, which finished with a 
burst from Yonkers to Spuyten Duyvil of 14.18 miles 
in 11:5 minutes (73.72 miles an hour over heavy curva: 
ture), the engine, under 203 to 204 pounds of steam, 
which she carried steadily, must have been indicating 
her maximum of 1,450 to 1,500 horse power. 

It is a popular delusion that the engineers who run 
such trains soon break down under the strain; yet the 
two partners on the New York-Albany run of this 
train are to-day fine-looking men in the best of health. 
The work calls for nerve, of course, but as more than 
one of them told us they kept their nerves right by 
right living. A more temperate, intelligent and cour- 
teous body of men than these trainmen one must travel 
far to find; and it was with his usual insight into char- 
acter that President Roosevelt went among their 
trusted representatives to selectgone of the arbitrators 
in a notable industrial controversy of the day. 

-—_— > >a 
NOTES ON THE HISTORY OF THE AMERICAN 
LOCOMOTIVE. 
BY HERBERRPT. WALKER, 

In the, following notes on the History of the Ameri- 
can Locomotive, we will pass over the various attempts 
to produce self-moving road carriages, and begin with 





1831. 


Boiler pressure, 80 pounds. 
Tractive effort = 919 pounds. 


DEWITT CLINTON. 


Cylinders, 54¢x16 inches, 
Drivers, 54 inches, 


ENGINE OF 1850. 


Pressure, 100 pounds. 
Tractive effort = 7758 pounds, 


Cylinders, 16 x 20 inches. 
Drivers, 66 inches, 


ENGINE OF 1902, 
Boiler pressure, 200 pounds, 
Tractive effort = 32,000 pounda, 


Cylinders, 22x28 inches, 
Wheels, 72 inches, 


SEVENTY-ONE YEARS’ GROWTH OF THE AMERICAN LOCOMOTIVE. 


springs, and when the driving wheels and the massive 
reciprocating parts—side rods, connecting rods, cross 
heads, pistons, weighing tons in the aggregate—are 
threshing round and darting to and fro to the tune 
revolutions a minute, the great mass of 
the engine lurches and rolls, until one 
feels that the only logical outcome would be for the 
structure to rend itself into a thousand fragments! 
Then, for the eye, there is the sense—at eightly miles 
an hour by night—of incredible speed. By day, objects 
approach slowly out of a far perspective; but by night 
they rush at you out of the near darkness in one mad 


of over 300 
vibrates and 


whirl of ghostly shapes, punctuated by horizontal, 
rocket-like streaks of fire—the signals and station 
lights. 


To the novice, the most thrilling moments come with 
the headlong dash through a station yard, where the 
of a freight train glare with 
their evil red eyes at you from the distance—surely 


ta‘i-lights side-tracked 
they are on your own track—and you sweep down upon 
a mass of white tights, red lights, headlights, whirling 
hand lamps, dwarf signal lights below, and arc lights 
above, with two or three locomotives to 
heighten the crowded effect! Absurdly 
impossible! I tell you, gentle passenger, lounging back 
there in the cushioned security and comfort of a Pull- 
man, that should you sit here just now with me at the 
very front of steel and 
fire, and realize that it is hurling you into that be- 
wildering yard at over one hundred feet a second, with 
a stored-up energy back equal to that of a 
shell from a 13-inch realized, as I 
did, that to develop only 
& misplaced careless signalman, a broken 
tail or axle, you would understand how sub 
lime must be the faith of that quiet man at the throt- 
tle (whose clean-cut profile you can just see silhouetted 


switching 
Clear track? 


end of this roaring cataract 


of you 
gun—if you 
that energy requires 
switch, a 


berth, for a six-hour sleep to Albany. Here our letter 
made us known to Mr. Ryan, another New York Cen- 
tral veteran, who started in 1865 as a fireman, and for 
thirty-three consecutive years as engineman, has run 
heavy express trains through the Hudson Valley. The 
engine, another of the splendid Atlantics, was to make 
the record run of the whole round trip. With six 
cars of 352 tons total weight and a handicap of twenty- 
nine minutes, we set out to make up time. It was an 
ideal morning as we pulled out at 7.04, with a slightly 
favoring wind, and a dry rail. Two or three minutes 
were lost in going slow over the bridges and through 
the yard, and then we straightened out to what we 
judged to be fifty, sixty, and seventy miles an hour. 
Out came the stop-watch, and the next mile was made 
in forty-eight seconds. It did not seem like it, so as 
there were no slowdowns ahead, we timed for a com- 
plete five-mile stretch, which was done in exactly four 
minutes; and for the next five, which were also covered 
in exactly another four minutes, making eight minutes 
for the ten miles, or seventy-five miles an hour. Then 
came a s!owdown to twenty-five miles through Hudson, 
then two slowdowns in succession for water, another 
for a sharp curve through Poughkeepsie; a slow to 12 
miles an hour through a rock cut in the Highlands, 
another at Croton for water, and at Peekskill for sig- 
nals. Each of these from a seventy to seventy-five mile 
speed meant ailoss of one-half to two minutes before 
the high average was reached again; and yet we passed 
through Spuyten Duyvil, 131.73 miles from Albany, at 
9:15, having covered the distance in 131 minutes. 

To appreciate this performance we must remember 
that though the is full of curvature, 
forty-eight miles, or over one-third, consisting of curves 
that vary from eight degrees It is 
estimated that every degree of curvature is equal to 
3-100 of a foot of rise in every 100 feet. Therefore, the 


line is level, it 


one degree to 


the year 1802-3 when Richard Trevithick, of Cornwall, 
England, who is known as “the father of the locomo- 
tive,” laid down the plans for an engine to run on the 
Merthyr Tydvil tramway in Wales. This, the first 
railroad engine in the world, embodied some of the 
salient features of the modern locomotive, nameiy, high 
pressure steam and a horizontal cylinder, the exhaust 
steam being turned into the chimney. This engine, 
which is illustrated in Fig. 1, hauled passengers and 
freight weighing about 10 tons at a speed of 5 miles 
an hour, and is said to have once attained a speed of 
16 miles an hour, when running without a train. its 
weight, 5 tons, was found too heavy for the cast-iron 
rails or “plates,” and this objection, coupled with the 
fact that it was more expensive than horse traction, 
condemned it for purposes. Like other 
great men, Trevithick was in advance of his time, end 
the world was not ready for him. He was, moreover, 
partially successful experi- 
built improved 
familiar fea- 


commercial 


too easily discouraged by 
ments, and, although he subsequently 
locomotives—some of them having such 
tures of our modern engineering practice as a fusible 
plug in the crown sheet of the fire-box, and meéns for 
superheating the steam—he was unfortunate, and failed 
to command the capital necessary for developing his 
ideas The antagonism of Watt also told heavily 
against*him, and after a series of reverses he died in 
obscurity, and was laid to rest in a pauper’s grave, !t 
was only recently that the Institution of Civil Engi- 
neers reminded the nation of his true position among 
engineering heroes by erecting to his memory a memo 
rial window in Westminster Abbey 

Passing over Blenkinsop’s and 
which were but little more than continuations of Trevi- 
thick’s designs, we come to the advent of George Steph- 
enson, who built his first locomotive in 1813. Stephen 
son did not show the originality of Trevithick, and 


Hedley’s engines, 
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Fig. 4 


Trevithick’s Engine 
Run on Rails. 





Scientific American Decemner 13, 1902, 


1803. First Locomotive to Me 





ana oR 


Fig. 3.—Stephenson’s Engine. 1828. First Locomotive Seen in America 
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cannot be said to have been a great inventor, but he 


was a man of indomitable energy and 
possessing the rare combination of the engineer and 


faculty of 


perseverance, 


the man of business He also had the 


selecting the crude ideas of other inventors, putting 


shape and combining them with 
only placed him at the 


him to command 


them into practical 
his own designs. This not 


head of his profession but enabled 
the capital to build his own shops, which he opened 
1824 


ning to-day, and is the oldest locomotive works in the 


at Newcastle-upon-Tyne in This factory is run- 
world 
SIX COUPLED WHEELS 
Here Stephenson developed some historical engines, 
among them being the “Experiment” for the Stockton 


and Darlington Railway, having six-coupled 
wheels and directly-connected inclined cylin- 
ders, the piston rods giving motion to the 
cranks by connecting rods, without any in 
This engine was built 
landmark in locomotive 


introducing as it did one of the 


termediate gearing 
in 1826 and was a 
history, 
essential features of the modern locomotive; 
for up to this time Stephenson’s designs 
showed no practical improvement over those 
A fair 


period 


of Trevithick and other makers. 


example of the locomotive of this 
was the “Stourbridge Lion,” illustrated by 
Fig. 2 It Foster Rastrick & 


Co., and was sent to the United States in the 


was built by 


year 1828 for the Delaware and Hudson Ca- 





nal Company’s railroad. As it was too heavy 
(7 tons) for the rails it was soon withdrawn 

first 
wheel 


from traction service; but it was the 


locomotive to turn a 


In the same year Stephenson built the 


practical 
in this country 
which was also sent to the 


engine “America” (Fig. 3), 


Delaware and Hudson Canal Company, and was the 


first practical locomotive seen in the United States, in- 
earlier than the 
was never used for trac- 


asmuch as it arrived four months 


“Stourbridge Lion;” but it 
tion service. This engine was of the same design as 


the “Experiment,” except as to the number of coupled 
wheels 
THE “ROCKET.” 
Events followed quickly at 


1829 


this period, and in the 
world-renowned 
Manchester Railway 
multitubular 


year Stephenson 
“Rocket” for the 
This 


boiler, a 


produced his 
Liverpool and 
remarkable engine embodied a 
pipe, 


and “America”’) and a water-surrounded 


blast direct-acting pistons (as in the 


“Experiment” 
fire-box. Stephenson appears to have originated these 


two. latter features, and, by combining them with the 


others, he produced a locomotive which, aside from im 
proved valve gear and some minor details, was sub- 
stantially the same engine that is in use to-day. As a 
basis of comparison with modern engines we will 


note the chief dimensions of the “Rocket” 
8 inches diameter by 16% 


Cylinders 


inches stroke; diameter of 


Fig. 10. 
SOME TYPES ILLUSTRATING THE DEVELOPMENT OF THE LOCOMOTIVE. 


boiler, 3 feet 4 
heating surface of 


inches; 
long: 
fire-box heating surface, 20 
Area of fire 


driving wheels, 4 feet 8% 


inches diameter by 6 feet 
tubes 117.75 square feet 

feet; total 

grate, 6 square feet; 
square Weight of 
Weight of tender loaded, 3 tons 
4 hundredweight; total, 7 tons 9 hundredweight At 
the celebrated Rainhill this hauled a 
coach filled with passengers at a speed of 24 miles an 


square 137.75 square feet 


working pressure, 50 pounds per 


inch engine in working order 4 


tons 5 hundredweight 
trials engine 
hour, and its average speed with a load of 13 tons was 
15 miles an hour. On a later occasion it is said to have 
covered a mile in 60 seconds when running without a 
train 

Turning again to the United States it appears that 


Fig. 9 


Largest Passenger Locomotive in the World. 
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the design of Stephenson’s “Rocket,” which established 
for all time the elements of the practical locomotive, 
had either not reached or had failed to impress Ameri- 
can engineers, for we find in the years 1830-31 a variety 
of experimental locomotives having but little histori- 
cal value. The most noteworthy engine of this group 
was that built by Peter having an upright 
boiler with gun barrels for tubes; the cylinder was 
vertical and the exhaust was into the atmosphere. This 
engine was tried on the Baltimore & Ohio Railroad in 
1830 and was the first locomotive built in America; but 
it was only run experimentally. 
FIRST AMERICAN LOCOMOTIVE. 

An important historically considered, was 

the “Best Adam Hall and con- 


Cooper, 


engine, 


Friend,” designed by 
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invented a very important improvement in the locomo- 
tive engine, namely, the link motion. This valve gear 
is now used the world over and is the standard form of 
reversing and expansion gear James's engine was 
totally destroyed by explosion of the boiler, and the 
link motion sight of until ten 


when it was reinvented in Stephenson's shops and ap 


was lost years later, 
plied to several English engines with complete success. 
The advent of the “Experiment” marked a period in 
American locomotive practice at which a 
from English designs and a 
adaptation to the peculiar conditions of the railroads 
in this country quickly followed. 


departure 
commenced, process o! 
Among these changes 
we note the adoption of the bar frame in preference to 
the plate frame, although the bar frame was used in 
many early English engines. 
EQUALIZING LEVERS, 








Vauclain Compound Engine, 


structed at the 
which 


West Point Foundry, N. Y., 
was put to work on the South Carolina 
Railroad in 1830. This, the first locomotive built in 
America for actual service upon a railroad, is shown 
in Fig. 4. The cylinders were 6 inches diameter by 
16 inches stroke; driving wheels 4 feet 9 inches 
weight 4% tons. The boiler was verti- 
cal and multitubular. 


This engine attained a speed 
of 35 miles an hour without a train, and with four or 
five cars filled with passengers it ran at the rate of 
20 miles an hour 

All the engines of American design built up to this 


diameter; 


date, while they were bold and original, possessed in- 
herent defects which prevented their adoption for prac- 
tical railroad work, so that engines of the Stephenson 
and Bury types continued to be purchased from Eng- 
land, in spite of the fact that they were ill-adapted to 
the sharp curves and rough tracks of our railroads. 
An example of the foreign-built engine of this period 
was the “John Bull,” purchased of Stephenson & Co., 
which embodied an improved position of the cylinders, 
namely, inside connected and placed at the smoke box 
This engine, shown in Fig. 5, ran for 
many years and is now in the Washington Museum. 


end of the boiler 


1902, 


THE LEADING 
stated, the 


rRUCK, 
engines were not 
their rigid 
bases causing constant derailments. Ross Winans and 
John B. Jervis experimented with swiveling, four- 
wheel trucks in 1831-32, and although trucks or 
“bogies” were used in England for many years prior 
to the period under notice, it appears that John B. 
Jervis is entitled to tie honor of having first applied a 
leading truck to a This engine, named 
“Experiment,” is illustrated in Fig. 6. It was built in 
1832 and did satisfactory duty on the Mohawk & Hud- 
son Railroad, frequently attaining a speed of a mile a 


As before Inglish 


adapted to American conditions, wheel 


locomotive 


minute 


In this same year William T. James, of New York, 


1895, Atlantic City Railroad, 


The next step with a view to increased flex- 
ibility and more even distribution of weight, 
was the introduction in 1837-38 of equalizing 
levers in Eastwick & Harrison's “Hercules.” 
With the bar frame, the leading truck and 
equalizing levers, the Améfican locomotive 
became the best machine in the world for 
heavy loads and high speeds on a track that 
caused nearly every imported engine to come 
to grief sooner or later. 

At about the same period the ever-increas- 
ing loads demanded an increase of adhesive 
weight, and the so-called “American eight- 
” appeared in 1837 built by Campbel! 
and used on the Philadelphia, German 
& Norristown Railroad. This en 
gine had inside cylinders, but one o! 
this type, with outside cylinders, wa 
built by Norris in 1838 for the Baltimore & Ohio Rai! 
road and was one of the earliest of that class, a good 
example of which is illustrated in Fig. 7. It was built 
in 1845 by Rogers, Ketchum & Grosvenor for the Hart 
ford & New Haven Railroad. The cylinders were 11'. 
inches diameter by 18 inches stroke. Driving whee! 
5 feet diameter. This engine was followed by Winans 
“Camel” engine of 1848, having eight coupled driving 
wheels and weighing 25 tons. In order to ascend heavy 
grades Winans brought out his “Centipede” in 1852 
This engine had eight coupled driving wheels and a 
four-wheel truck. The total weight of the engine was 
45 tons, but it 1857 by Milholland’s 
twelve-wheel engine “Pennsylvania,” its enormous 
weight of 50 tons being distributed over twelve coupled 
The cylinders were 


wheeler 





town 


was eclipsed in 


wheels of 3 feet 7 inches diameter 
20 inches diameter by 26 inches troke, and the heating 
These, however, were 


surface was 1328 square feet 


special designs and were in advance of the common 
practice, the average weight of passenger engines in the 
early fifties being 20 tons, and of freight engines 30 
tons. At*the close of this period the domed fire-box 
gave place to the wagon top boiler, so that by the year 
1853 the American passenger engine had assumed the 





Chesapeake and Ohio Railroad, 


form which it has to-day, the only difference being in 
matters of dimensions and weight 

The increasing weight of trains now demanded a trac 
tive power beyond the capacity of the eight-wheeler, 
and additional coupled wheels came into use, the year 
1846 marking the appearance of Norris's 10-wheeler 
“Chesapeake,” the six coupled driving wheels of which 
were 3 feet 10 inches diameter and the cylinders 14% 
inches diameter by 22 inches stroke; weight 20 tons 
At the beginning of the sixties the rapid increase in 
heavier locomotives, and the 
built at the Rogers Works, 


train loads called for 
“Mogul” engine (Fig. 8) 
with six coupled driving wheels and a two-wheel truck 
was adopted for freight purposes. The weight of this 


engine was about 35 te" When it was found that the 
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Moguls would haul more cars than the average freight 
engine additional cars were soon forthcoming—the 
transportation department always keeping ahead of the 
motive power—and a fourth pair of driving wheels 
was embodied in the engine Consolidation built by 
Baldwin in 1866. This engine weighed about 45 tons 
but in 1881 the “Mastodon,” an engine with the same 
number of coupled wheels as the “Consolidation” but 
with a four-wheel truck made its appearance This 
engine weighed about 50 tons and did some remarkable 
hauling at that time, its tractive effort being about 14 
tons 
THE LOCOMOTIVE 8 GROWTH 

it is of interest thus to note the enormous growth of 
the locomotive engine, for by referring to the dimen 
sions of Stephenson's “Rocket,” previously recorded, 
we find that the tractive effort of that engine was about 
785 pounds, and compared with one of the latest power 
ful freight engines (No. 940), built at the Baldwin 
Works for the Atchison, Topeka & Santa Fe Railroad, 
not only Stephenson's locomotive, but all the others 
herein noticed are as pigmies to a giant, for “940” 
weighs 132344 tons; the diameter of the boiler is 6 feet 
6% inches The total heating surface is 5,390 square 
fee grate area 58.5 square feet Working pressure 
225 pounds per square inch. The compound cylinders, 
four in number, are 19 inches and 32 inches diameter, 
with a common stroke of 32 inches. The drawbar pull 
is no less than 31 tons, sufficient to lift as a dead weight 
a passenger engine of thirty years ago 

Since the Gays of Watt, the question of the economi 
cal use of steam has been one of the most important, 
and much has been done by expanding the steam in 
a plurality of eylinders; but in the case of the loco 
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& Ohio Railroad by the American Locomotive Company 
at their Schenectady works, and certainly does great 
credit to her designers. The cylinders are 22 inches 
diameter with a stroke of no less than 28 inches, so 
that with the 72-inch driving wheels and a steam pres- 
sure of 200 pounds on the square inch, the tractive 
power of this magnificent locomotive is 16 tons. The 
total heating surface is 3533.28 square feet, and the 
weight of the engine and tender in working trim is 
154% tons 

This class of engine is known as the “Mountain” 
type, and is coming rapidly to the front for hauling 
the fastest trains over exceptionally heavy grades. 

On page 899 we give a graphic illustration of the 
growth of the American locomotive from 1831 to 1902, 
which, with the data given below the cut, needs no 
further explanation 

An attempt has thus been made to trace the develop 
ment of the American locomotive in bare outline; but 
the history of this important and interesting subject 
has yet to be written If it ever appears, we shall 
incline to share the opinion of John Bright expressed 
in one of his speeches in the House of Commons, when 
he said: “Who are the greatest men of the present age? 
Not your warriors, not your statesmen; they are your 
engineers.” 

a | - 

THE RAILROAD SYSTEM OF THE UNITED STATES. 

If one were called upon to name the field of engin- 
eering in which the vast scale upon which things are 
done in this country is most strikingly shown, he 
would be safe in pointing to the colossal railroad sys- 
tem of the United States. In respect of the total length 
of track, the total number of locomotives and cars, the 
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to take a shell of the Pyramid, composed merely of the 
outer layer of stone, and place it over the Capitol, it 
would practically shut it out from view, and the apex 
of the Pyramid would extend 200 feet above the high- 
est point of the Capitol’s dome 

The total length of the railroads in operation in the 
United States at the close of the fiscal year 1901 was 
195,887 miles, this total not including track in sidings, 
etc. If these railroads could be stretched out in one 
continuous line, they would be sufficient to girdle the 
earth at the equator more than eight times; or, if 
siarted from the earth and stretched outward into 
space, they would reach four-fifths of the distance 
from the earth to the moon. 

Sreet Raits.—Now, to arrive at an estimate of what 
it has taken in material to build this length of rail- 
road, let us assume that a fair average size of rail is 
one weighing 75 pounds to the yard. Much of the track 
in the Eastern States weighs 80, 90 and 100 pounds to 
the yard, while most of the track west of the Missis- 
sippi weighs 70, 60 and in some instances as low as 56 
pounds to the yard. On this basis it is an easy cal- 
culation to determine that the total weight of these 
rails is over 25,000,000 tons; and if the mass were 
melted and cast in solid pyramidal form it would con- 
tain 105,540,000 cubic feet, and would be over fifteen 
per cent larger than the great Pyramid itself. If the 
rails were cast in one rectangular block, it would form 
a mass 436 feet square on the base and equal in height 
to the Washington Monument, which towers 550 feet 
above its base 

RaILRoap Ties.—The railroad ties used in this coun- 
try vary in size from a tie 8 inches wide, 6 inches deep 
and 9 feet long to ties as much as 12 inches in width 
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motive it is a problem of peculiar difficulty by reason 
of the small compass within which the extra parts 
must be inclosed. Within recent years, however, many 
well designed compound engines have been built, a 
notable example being illustrated in Fig. 9, which 
shows an engine of the “Atlantic” type built at the 
Baldwin Works under the Vauclain patents. It will 
be seen that the cylinders are arranged in pairs, the 
high pressure above the low pressure, the piston rods 
engaging a common crosshead The cylinders are 13 
inches and 22 inches in diameter by 26 inches stroke 
Piston valves are used, being placed on the inner sides 
of the high pressure cylinders The driving wheels 
are*84 inches diameter, and the engine and tender 
together weigh 227,000 pounds An average speed of 
71 miles an hour has been maintained by this engine 
on a run of over fifty miles with a train of five or six 
coaches weighing 200 tons 

The latest of the “Atlantic” type are some fine en 
gines built for the fast passenger service of the Penn 
syivania and New York Central lines between New 
York and Chicago. Illustrations and particulars of the 
performance of the latter are given elsewhere in thi» 
issue 

As in 1836 it was found necessary to build four 
coupled engines for “heavy” freight service, so about 
twenty years ago six-coupled engines for heavy passen 
ger service came into the field, and it is noteworthy 
that some of the fastest speeds recorded have been 
attained by engines of this class, and in order to main 
tain high speeds with the heavy modern passenger 
coaches some remarkably fine engines have been placed 
in service, a striking example being illustrated in Fig 
10, which shows the largest passenger locomotive in 
the world, This engine was built for the Chesapeake 


veritable army of employes, and the gross value of 
capital invested, our railway system is so huge that it 
stands absolutely in a class by itself among the rail- 
road systems of the world. It is equally true that in re- 
spect of the character of its track, rolling stock, its gen- 
eral equipment, and methods of operation, it is marked 
by national characteristics which distinguish it far 
more sharply from the great European and Asiatic 
roads, than they are distinguished from each other. 
In attempting to impress upon the mind the magni 
tude of the properties and the operations represented 
by the statistics of such huge interests as the rail- 
roads of the United States, where the figures run into 
the millions and billions, it is necessary to translate 
these figures into concrete terms and refer them to 
some widely-known standard of measurement, whether 
of distance, weight, or bulk. In the present instance, 
our artist has endeavored—and we think very suc- 
cessfully—to transform the statistics of our railroads 
into concrete form by taking as a unit of measurement 
the greatest single constructive work of man, the great 
Pyramid of Egypt, with whose dimensions every voting 
American citizen is perfectly familiar, or if he is not, 
ought to be. From time immemorial the great Pyramid, 
being one of the original seven wonders of the world, 
has been a favorite standard of comparison with other 
great constructive works It measures some 756 feet 
on the base by 481 feet in height, and contains about 
9144 million cubic feet Now, before we can use even 
this well-known standard and be sure that it will con- 
vey its full impression to the average reader, we must 
compare the Pyramid itself with some big and well- 
known structure, and for this purpose our artist has 


drawn the Capitol of Washington at the side of the 
Pyramid, both on the same scale. If it were possible 


and 8 inches in depth. A fair average would be a tie 
10 inches in width and 7 inches in depth and 9 feet 
long, and a good average spacing would be 24 inches, 
center to center of the ties, or say 2,600 to the mile. 
On this basis we find that, could all these ties be gath- 
ered together on the Nile desert and piled one upon an- 
other into a pyramid of the same proportions as that 
at Gizeh, it would form a mass twenty-four times as 
great as the Pyramid of the Pharaohs, measuring 2,200 
feet on its base and reaching 1,390 feet into the air. 
Rock AND Grave. BaLiast.—After the ties and rails 
have been laid in the construction of a railroad the 
ballast cars pass over it and unload their broken rock 
or gravel, which is tamped beneath and filled around 
the ties to form a solid but well-drained foundation. 
On some of our eastern roads the depth of the ballast 
will exceed 18 or 20 inches; on the other hand, some 
of the western roads have none at all, although of late 
years a vast advance has been made in the ballasting 
of the more cheaply constructed systems. Assuming 
an average depth of 12 inches of ballast, we find that 
if the railroad builders of the United States had con- 
centrated their efforts, as did the Egyptians of old, on 
a single structure on the banks of the Nile, they would, 
in a period of years not much greater than that required 
to build the Pyramid, have raised a pyramid of their 
own 135 times greater in bulk than the tomb of Cheops. 
This vast pile would measure 3,900 feet on each side at 
the base, and would lift its head nearly half a mile into 
the air, or to be exact just 2,500 feet. Were the spirit 
of the great Cheops to return to earth, and attempt to 
pace off the distance around the base, it would have to 
step out some 5,000 paces, or say three miles, to make 
the circuit; and should it climb to the summit, it 
would have to make a journey of about three-quarters 
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of a mile. So much for the roadbed and the track. 
Now let us turn our attention to the equipment. 
LocoMoTIves.—At the close of the fiscal year 1901, 
there were in service on the United States railroads 
39,729 locomotives. Assuming that the average loco 
motive fills a block 10 feet wide by 15 feet high by 56 
feet long, and that all these lecomotives could be 


brought into review at Gizeh and there piled up into 
one great block, a locomotive that would fill that block 
would be 510 feet in height. and 1,700 feet, or say a 
third of a mile in length, its smokestack towering 29 
feet above the summit of the Pyramid. 

PASSENGER Cars.—There are 35,800 passenger, mail 
and railroads, and a typical car 
representing the space occupied by these would be 500 
feet high and 1,950 feet in length, and it would take 
8% great Pyramids to equal it in bulk. 

FREIGHT As far the equipment con- 


cerned, it is in the extraordinary number of the freight 


baggage cars on oul 


CARs as is 
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cars employed that we get the best idea of the great 
scale upon which our railroads are operated. The 
total number of cars is 1,409,472. They vary, of course, 
considerably in size, capacity and type, there being in 
addition to the familiar box car, the coal cars of var- 
ious sizes and type, the freight cars, and a small num- 
ber of miscellaneous cars for railroad construction and 
other purposes. A single box car representing the 
space occupied by all these freight cars would be two- 
thirds of a mile in length and one-quarter of a mile 
in height. The Pyramid of Cheops would reach about 
to the floor of the car. Were the Eiffel Tower set 
alongside of it, it would reach only two-thirds of the 
distance to its roof, while the whole Brooklyn Bridge, 
with its anchorages, could be placed bodily inside the 
car, and if the foundations of its piers rested upon the 
car floor, the summit of its towers would still reach 
only half way to the roof of the car 

EMpLoyes.—lt requires over one million employes 
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for the maintenance and operation of our railroads. 
Of these nearly one-half are engaged upon the track 
and roadbed, in proportions made up as follows: There 
are 33,817 section foremen, each of whom has a 
stretch of a few miles of track under his charge, and 
a gang of from five to eight or ten section men, his 
duties being those of maintaining the track in proper 
level and line, seeing that the track bolts are kept 
tight, the joints in good order, and that the roadbed 
is properly trimmed, graded, and drained. ‘rhe total 
number of trackmen employed in the section gangs, 
as they are cailed, is 239,166. There are also 47,576 
switchmen, flagmen, and watchmen, who are engaged 
in switching work at the yards, in guarding the level 
crossings, and in patrolling the track. There are also 
over 7,423 men employed on work trains and other 
work incidental to track maintenance. In addition to 
these there 131,722 laborers engaged in construc- 
tion and repair and maintenance work of various kinds, 
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making a total engage on track work and general 


labor connected therewith of 459,704 men 
out ou! tem ofl mparison with some standard of 
bulk, we hav hosen the Park Row Building, New 


Yor) which ha i tota height of 390 feet If thi 


army of trackmen and laborers were combined in one 
typical giant, he would be some 385 feet in height and 
of proportionate weight and bulk The next largest 
item is the machinists, of which there are 34,698, the 


carpenter: of which there are 48,946, and variou 


other shopmen engaged in the repair and general main 





tenance of the rollins tock to the number of 120,550, 
making a total number of skilled and unskilled men 
in the railroad shops of 04,194 The next largest 
total is that of the tation agent baggage masters, 
porters, et there being 32,294 station agents and 94 

847 baggage master porter et Then follow the 
conductor nd rakemen, 32,000 of the former and 


The upper disk ls a red home signa the lower is a Gistant signal, green, 


Both indicate that their respective sections are o¢ upied, 


Fig. 1.—Hall Automatic Block Signals on the Philadelphia 


and Reading Railroad, 


84.492 of the latte 


firemen 


rhere are 92,458 enginemen and 
15.292 of the former and 47,166 of the latte: 
Employed in the general offices of the various railroad 
companies, in performing the vast amount of clerical 
work required, there are 39,701 clerks, while sheltered 
under the same roof is a body of men upon whom as 
much as or more than any other in the whole army 
of railroad employs falls the responsibility of the 
safety of trains and passengers—the telegraph opera 
tors and dispatcher of whom there are altogether 


26,606 The smallest in number, but controlling the 
whole of this vast organization, are the general offi 
cers, presidents, vice-presidents treasurers, secretaries, 
etc., of whom there are 4,780 

Money VALUr Perhaps, after all, the most remark 
able figures are those which show the total value of 
the railroad 
system of the 


United States 





which fe x 

pressed in 
figures is 13 
308,029,032 do 

lars. If thi 

sum were rep 
resented in ten 
dollar gold 
pieces, and 
these pieces 
were set on 
edge, side by 
side, they would 
reach more 
than half way 
from New York 
to San Fran 
cisco, or 1,700 
miles. Or were 
this coin melt 
ed and run into 
a single cast- 
ing, it would 
form a column 
15 feet in di- 
ameter and 259 


feet in height. 


Carrying 
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Railroad Signals. 
BLOCK AND INTERLOCKING SIGNALS. 


BY B. B. ADAMS 

Signals have come during the last dozen years to be 
an important feature on many railroads, where, a 
short time ago, there were but scat 
tered plants here and there. The 
great increase in traffic has necessi- 
tated the introduction of block sig- 
trains; and 
at terminals, large 
yards interlocking signals are now 
safety, 
Over 
American railroad 
the block 
interlocking ma. 


nals to space fast 


junctions and 
necessary to celerity and 
to say nothing of economy. 
25,000 miles of 
are now worked by 
system and the 
chines in yards and at crossings and 
drawbridges aggregate over 40,000 
levers; and it may be remarked in 
passing that the next few years ought 
to witness the doubling of these fig 
ures. On about 4,000 miles of the 
25,000 the signals are automatic, and 
the more recent installations of 
these signals embody numerous in- 
genious refinements in this class of 
healthy 


machinery There is a 


rivalry between the makers of the 
within 
York 
one may see four or five different 
kinds of 


different designs, so that 
a hundred miles of New 
automatic signals The 

American de 
having only 


automatic signal is a _ distinctively 


velopment, the railroads of Europe 


recently begun to take an interest in it, and our 
illustration, Fig. 4, shows four signals in one of the 
latest installations—that on the Pennsylvania Rail- 
road westward from Philadelphia This is a four- 
track railroad, each track being used only for trains 
in a given direction.* 

As the 


of the automatic 


reader already knows, the essential feature 
block signal is an electric current 
flowing through the rails of the track The signal 
being at the entrance of a block section, which is, say, 
three-quarters of a mile long, the battery for the cur- 
rent is at the outgoing end; and when the rails of the 
track, throughout the section (and also the rails of 
side tracks and crossovers, so far as they foul the 
main track) are clear—not occupied by wheels at any 
point—the circuit of the battery is through the right- 
hand rail of the track to the electro-magnet at the 
signal, thence to the left-hand rail and by that back to 
the battery his circuit being closed, the electro mag- 
net at the signal is energized and holds the signal, 
through the medium of a stronger electro magnet, 
worked by a local battery, in the all-clear or go-ahead 
position. The entrance of a train short circuits the 
current through the wheels and axles, de-energizing the 
electro-magnet (relay): and the signal, by force of 


gravity assumes the stop position, thus warning 


* The upper arm (home signal) on the right-hand mast is at “ stop,” 
protecting from following trains the train seen in the distance, The lower 
(distant) arm, being also horizontal, indicates that the home signal of the 
next succeeding block section may be expected to be found in the stop 
position The arms on the left-hand mast are for the second track, 
Both of these Indicate “all clear,”’ showing that on that track the next 
two block sections are unoccupied, The signals at the extreme left of the 
photograph, which are for the two eastbound tracks, indicate that both 
those tracks are occupied in the section immediately ahead, and also in 
the one next beyond rhe train on one of the tracks is seen in the 
iliuetration, the arm having assumed the stop porition immediately 


after the firet wheels of the engine passed the signal, 











Fig. 4.—Westinghouse Electro-Pneumatic Semaphore Block Signals on the Pennsylvania Railroad. 
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the next following train not to enter the section 
The signal “stop” until every pair of 
wheels has passed out of the section. The signals 
marked A 17 in the illustration Fig. 4 are for the two 
westbound tracks of a four-track railroad; 
the right-hand mast being for the right-hand or outer 


remains at 


those on 





Fig. 2.—Grafton Three-position Automatic Block Signals on the Pittsburg, 
Fort Wayne and Chicago Railroad. 


track, and those on the left-hand being for the inner 
track. The lower arm on each post is a distant or 
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Fig. 3.—Details of Electro-Pne «matic Semaphore. 


cautionary signal, informing the engineman of the 
position of the “home” or stop signal at the entrance 

of the next suc- 

ceeding block 

section.* This 
| provision is 
made for the 
purpose of 
avoiding loss 
of time during 
fogs, or when- 
ever the en- 
gineman can 
not see a stop 
signal until he 
comes within a 
short distance 
of it. With the 
distant signal, 
he has notice 
about 4,000 
feet before 
reaching @ 
home signal 
whether or not 
he is to expect 
to e stopped 
by it; so that 
in spite of fog 
or darkness he 
may run as fast 
as he pleases, 
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The New York Air Brake Co. 


Cc. A. STARBUCK, President. 
J. C. THOMPSON, Secy-Treas. 


New York Air Brakes are the product of a large and 
well-appointed plant and are made of the very 


BEST MATERIALS. 





They are in constant use on many thousand freight 
cars, locomotives and passenger cars, and 


INTERCHANGE PERFECTLY 


under all conditions of service, They are durable, 
efficient and satisfactory in every way, 


COST LESS THAN OTHERS 


and have been adopted by some of the most promi- 
nent railways in the world. 








The New York Air Brake Co. 
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within a limit of a rate of speed which will permit 
him to stop within a distance of 4,000 feet The dis 
tant signal is controlled by the movements of the cor 
responding home through the medium of a wire 
on poles or, by means of a polarized relay, it can be 
controlled by the track circuit of the section between 
the home and 
its correspond 
ing distant 
This does away 
with the line 
wires and ob 
viates certain 
disturbances by 
lightning 
These signals 
are the West 
inzghouse elec 
tro- pheumati« 
the power for 
moving thearm 
to the down 
ward or all 
clear position 
being com 
pressed alr 
at about 70 
pounds per 
square inch 
acting through 
a cylinder fixed 
in an iron box 


at the foot Fig. 5.—Signal Cabin at the Grand Central Station, Chicago. 


of the mast 
This cylinder is shown in section at @, Fig. 3. The 
pneumatic pressure is conveyed from a compressor to 
the several signals along the line, for a distance of 
I 


10 to 20 miles, by means of an iron pipe buried 
the ground As will be seen from the detail view 
the air, entering the cylinder at its upper end, forces 
downward a piston which by its lever pushes up the 
signal rod (inside the cylindrical iron mast) and 
thereby moves the arm of the signal 
downward. On the release of the pres 
sure from the cylinder, which occurs wher 
a train enters the block section, the sig- 
nal arm flies to the horizontal or stop 
position by gravity, the casting on its 
left-hand end, with the vertical rod with 
in the post, furnishing the weight to do 
this. An accidental failure of air would 
have the same effect, throwing the signal 
to the stop position, thus bringing to a 
stand any train which might come along, 
and compelling the engineman to report 
the cause of the failure, which the in 
spector then finds and removes. The con 
struction of the electro-magnetic valve 
whereby the track circuit, when closed 
keeps the cylinder C charged with air, 
will be understood from an inspection of 
the drawings. The de-energizing of this 
magnet, on the entrance of a train, is due 
to the fact that nearly all of the electric 
current flows from one rail to the other through the 
wheels and axles of the cars, as before explained In 
Fig. 4 the lamps on the left-hand mast of signal A 17 
show an uncolored (“white light indicating at night 
all clear.” When the arm of a home signal assumes 


ass comes in 





the horizontal or stop position a re 
front of the light, giving th top indication On a 
number of prominent railroads the all-clear indication 
is now green instead of white; 
and in such esses the distant 
signal also shows green for all 
clear, while for the caution in 
ation the distant is made to 
show, on some roads yellow, 
and on other ombination of 
red and green, a red light anda 
green light ing fixed close to- 
gether, side by side 

The signal just described is 
the semaphore This is the 
type most extensively used, be- 
cause it is easily digseernible 
under adverse conditions: but 
on a number of roads the disk 
is the favorite for automatic 
signais. Fig. 1 shows Hall auto- 
matic disk signals—a home and 
distant—on the Philadelphia & 
Reading. The Hall signal was 
the pioneer of its kind, and so 
well was it designed that those 
of the latest designs are sub- 
stantially identical in their 
main features with those put 
up more than thirty years ago 
The disk signal is worked 
wholly by the power of the 
electromagnet, requiring no 





The switch in the illustration is a derailing ewitch. 
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compressed air or other costly force. The disk, which 
is of silk or other light fabric, stretched on a ring, is 
balanced on a pivot and is controlled by the armature 
of the electro-magnet. In the engraving both disks are 
visible. The upper (home) indicating stop and the 
lower (distant) indicating caution. They remain in 





this position by force of gravity. The section of track 
covered by this home signal is now occupied by a 
train (beyond the curve). When this train clears the 
block section the energizing of the magnet lifts the 
disk so that it is concealed within the case, and its 
absence, showing the white interior of the case, indi 
cates “all clear.” As in all automatic signals, a failure 
of the electric current or the presence of a pair of 





Fig. 7.—Electric Motor for Switch. 


wheels on the track within the section, withdrawing 
the current, will cause the stop signal to be dis- 
played 

In Fig. 2 we see the three-position signal, which has 
found considerable favor during the past few years. 
In this arrangement the single arms serve both as 
home or positive signal and also as a distant or cau- 


tionary For example, the one at the right, in the 





The detector bar is seen at the left of the left-hand rail. 
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eut, when horizontal, indicates stop; when hanging 
downward at an angle of 45 deg. from the horizonta} 
it indicates all clear for this section, but means algo 
(the same as a distant signal) “be prepared to stop 
at the next signal;’’ when downward in a practically 
vertical position, as shown in the cut, it indicates aj 
clear for its 
Own _ section 
and also indi- 
cates (perform. 
ing the fune- 
tion of the 
distant signal) 
all clear for the 
next succeed- 
" | : ing block sec. 
tion. 

These signals 
are worked by 
an electrie 
motor fixed in 
the box at the 
foot of the 
post, a motor 
for each post. 
All of the mo 
tors along a 
stretch of 10 to 
20 miles of line 
are actuated 





m . Sapmispen 5c) by energy from 
a. -—~ storage batter- 
Fig. 6.—Connections from Cabin to Switches and Signals. ies, which are 


kept in wells 
sunk in the ground near the signal, and the batteries in 
turn are charged by a dynamo situated at a central 
point The double copper feed-wire is strung on the 
telegraph poles. Signals moved by electric motors are 
now made by a number of different companies and are 
in use on half a dozen roads. 

INTERLOCKING 

Block signals are noticed and appreciated by every- 
body, because their beneficent office in 
preventing collisions is at once under- 
stood; but interlocking is equally import- 
ant in its sphere; and it is often a more 
direct money-saver. In a crowded yard 
the concentration of the switch and sig- 
nal levers in one cabin saves innumerable 
steps and enables one man to do work 
formerly done by five or more; and the 
interlocking of one lever with any other 
lever in the same frame prevents this 
one man from becoming confused by the 
multiplicity of operations that he has to 
perform, and giving conflicting signals 
which would lead to a collision of trains; 
and the two—concentration and interlock- 
ing—are the advantages for which a rail- 
road will spend from $25,000 to $200,000 
at a large yard 

The most common form of interlocking 
is that in which the several switches are 
connected to levers in the cabin by rods 
(gas pipe) supported on rollers close to the ground. 
The levers mov'ng these rods, perhaps twenty, 
fifty or a huncved in a single frame, are all 
mounted on the same axis. For signals (but not for 
switches) wires may take the place of the rods. The 
common types of interlocking are no doubt familiar 
to the reader. Fig. 6 shows a part of the “lead-out” 
and connections of a large plant in Chicago. Such 
large bodies of rods as that here 
shown are usually covered with 
wooden boxing, so that the yard- 
men will not stumble over 
them. 

In crowded yards it often 
occurs that the space occupied 
by the signal rods is needed 
for tracks or buildings, and for 
this and other reasons com- 
pressed air and electricity have 
been introduced for working 
the switches and signals, the 
air pipes or electric wires being 
buried in the ground. The 
most familiar type of the power 
switch-and-signal machine is 
the electro-pneumatic, in which 
the functions are performed on 
tae same general principles as 
with the block signals shown 
in Fig. 4; the signals of an in- 
terlocking plant being worked 
by pneumatic pressure 48 
shown in Fig. 3. A cylinder 
for a switch is fixed horizontal- 








Fig. 8.—Taylor Signal Company’s Electric Interlockin switch and Signal Machine with Case Removed 
BLOCK AND INTERLOCKING SIGNALS, 


ly on the sleepers at the side 
of the track. The completion 
of the movement of a switeh 
is made to convey an electrical 
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Language-Phone Method 


Of & 
For Quick, Easy * 
Mastery of French, }§ 
German and Spanish 4 
It reproduces the voices of 
reat teachers in the SPANISH, } 
AT YOUR OWN HOME 
R. RICHARD S. ROSENTHAL, the world-renowned linguist, after long and careful experiment- 
ing, has been successful in perfecting a wonderfnl system through which the living voices of 
cultured native professors of the espective languages, under the personal direction of one of the 
most celebrated linguists of the age, are brought to your ears and your home without loss or defect, 
every accent and intonation being reproduced with the utmost purity and nicety. 








What the modern electric car is to the antiquated stage coach this 
PHONE METHOD of teaching foreign languages is to the old systems. 
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ean be no mistake, or chance of mis- indorsement from students tanguages The method has receiv: i 
snderstanding " ‘. ne vos 1 pe and educators. =~ gy od = bem ay Senebors i 
. y "les anc € st. ) le ema a np 
rottable is loudly enunciated until iil. that an child can operate it. Ran i 
your ear catches the trick of pronun- Exercises prepared by by clock-work mechanism, durable ' if 
ciation and your mouth repeats it. upils may also be sent and free from complicated devices, iy 
With an open text book before you er examination and it is a constant source of pleasure : 
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indication” to the cabin to insure that the go-ahead 
ignal for that switch shall not be given prematurely 
Besides the usual mechanical interlocking of one lever 


with another, the electro-pneumatic machine provides 


numerous additional safeguards in the way of mag 
netic locks With a power machine the work of the 
signalman reduced from that of pulling levers, 
weighted with heavy loads, to the turning of the 


extremely light handles at the front of the machine 


By these handles long horizontal rods are rotated on 
their axes, and these in their revolution close the elec 
actuating the air valves) in 


tric circuits (thereby 


proper sequence. The interlocking is effected by longi 


tudinal and transverse rods at the top of the machine 
In some machines a diagram of the yard is attached to 
the machine, and metal strips represent the tracks; and 
these are movable, so that every operation which takes 
place on the ground, by the act of the signalman, is 
repeated before his eyes in the cabin 

At the Grand Central station, in New York city, and 
at various other large yards, the switches and signals 
With 


this no electric power is required, the electro-magnet at 


are worked by the low-pressure pneumatic system 


eylinder being 


diaphragm 


the operating 


supplanted by a 


valve The air-valve—one 
at each signal cylinder and 
one at each end of each 


switen cylinder—is opened or 
closed by the movement of a 
flexible 


down 


ircular diaphragm 


moved up or a quarter 


of an inch, by air at a pres 


sure of seven pounds per 


aguare inch conveyed in a 
half 
cabin 


In the operating 


inch pipe from the 
pipes the 
pressure is 15 pounds per 
square inch When a switch 
or signal is not in use, its 
operating pipes are under at 
mospheric pressure only. The 
interlocking is similar to that 


in other types of machine 


Fig. & shows the signal 
cabin containing a low-pres 
gure (“allair’) switch and 
signal machine recently 


erected at the Harrison Street 


station, Chicago Ths cabin 


is supported on the six metal 


columns, in the way shown 
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power. The dwarf signals (used for slow yard move- 
ments) are in the Taylor system moved by a pair of sole- 
noids. The solenoids, fixed vertically at the bottom of the 
signal post, are energized by a current from the cabir. 
and lift the signa! ar™, 


downward 


a vertical rod which forces 
In case of failure of any part, the roa i 
forced a spring, throwing the 


arm up to the stop position. 


downward by signal 
->+eoe 

COMPRESSED AIR AS A TRANSPORTATION AGENT. 

BY WALDON FAWCETT. 


With a more extensive use of compressed air for 
power purposes has come a corresponding broadening 
of the 


agent, and indeed it has been conclusively 


scope of its employment as a transportation 
proven that 
pneumatic traction has decided advantages over all 
other forms of mechanical haulage for a large variety 
of operations. Prominent among these are the various 
phases of underground haulage. For coal mines where 
there is danger from mine gas its utilization is almost 
essential, whereas the advantages which commend its 
employment in non-gaseous mines are almost as potent. 


A rather unique field has been opened by the intro- 
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locomotive is equipped with one or more strongly 
constructed main storage tanks, which are charged 


w.th compressed air at high pressure, a combination 


automatic stop-valve and an auxiliary 


iow-pressure reservoir in which the air is carried at q 


’ ator and 


uniform working pressure for distribution to the cylin. 


ders. The cubic capacity and the pressure of air in the 
main storage tanks on a motor are determined, of 
course, by the amount of stored energy required by 


the length of the run which such a locomotive ig to 
is called 
Not infrequently locomotives are built 


make and the weight of the train which it 
upon to draw 
to carry an air pressure of 800 or 1,000 pounds, but re. 
lief valves make it charge the 
tanks to a higher pressure than is required. 


impossible to motor 
The initial 
storage pressure decreases, of course, while the loco- 
motive is working. As illustrating the capabilities of 
the compressed air motors, it may be mentioned that 
there are in service in this country a few locomotives 
which are fitted with seamless steel tubes and carry a 
pressure of from 1,500 to 2,500 pounds per square inch. 

The combination regulator and automatic stop-valve 
through which the high-pressure air passes from the 
main storage tank to the low- 
pressure or auxiliary reservoir 


is provided with mechanism 
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Pneumatic Locomotive. 





which can be instantly ad- 
for maintaining what- 
found 
economical in the 
of the motor. 


justed 
ever pressure is most 
operation 
Ordinarily 140 
pounds per square inch is sat- 
in case of an 
such as getting 
track, 
the pressure may be increased 
by immediate adjustment to 
150 or 160 pounds. Not only 
is the regulation 
tween the 


isfactory, but 
emergency, 


derailed cars on the 


of air be 
high-pressure and 
low-pressure reservoirs auto- 
times 
being ad- 
rapidly .as it is 
and at the 


matic, but it is at all 
uniform, the air 
mitted as 
needed required 
pressure 

For charging the locomo- 
tive storage tanks previously 
referred to, there are provid- 
charging 
which are connected with the 


ed the stations, 


Stationary receiver or reser- 


voir by a pipe. It is custom- 








for the purpose of economiz 


room; one of the 


tracks of the 


ing ground 
subordinate 
yard occupying the space be- 
neath the building rhe air 


pipes, extending from the 
cabin to the ground and there 
branching to the various 
switches and signals, are 
seen in the center of the 
drawing 
rhe most recent develop 
ment in the interlocking sig 
na) fleld is the 


Taylor Signal 


all-electric” 
system of the 


Company, of Buffalo. In this 


system all the switches and 


signals are moved by small 


electric motors—a motor for 


each switch or signal; and 
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ary, when the reservoir or 
storage system is a pipe line, 
to have a charging station at 
each end of the line, so that 
the motor may take a charge 
of air at the end of each sin- 
each round trip 


as required. Air locomotives 


gle trip or 


may be charged either direct 


or by a reservoir. However, 
direct charging is very waste- 
ful, and consequently the 
most generally ac- 


cepted involves the use of the 


method 


stationary reservoir 

The 
pressed-air transportation line 
usually of either a 
pipe line or one or more stor- 


reservoir for a com- 


consists 





age tanks of construction sim- 
ilar to the locomotive storage 





the work of the signalman 
consists of opening or closing 
The inter- 


mechanical, as in 


electric circuits 
locking is 
the other types described, 

and is placed front of the ma- 
chine, as in the well-known Johnson type of mechanical 


this 


vertically on the 


interlocking Extensive instailations of sys- 
tem have been made at Chicago, and in numerous other 
Electric from 


battery, 


Western power is provided 


cities 
and as the current is re. 
signals are 
A gaso- 


generator 


a 60-volt storage 


quired only while switches or being 


moved, the consumption of power is small 


line motor is usually used to run the 


to charge the storage battery Fig. 7 shows a Taylor 


motor with the cover off. The connection at the right 
moves the detecter bar. The motor, through a suitable 
train of wheels, is made to revolve the large main gear 
one revolution for a single movement of the rails. The 
receives its motion 


When a switch 


horizontal rod moving the rails 


fixed to the main gear 


the motor cireuit is automati 


from a cam 
movement is completed 
cally broken and the motor at that moment is converted 
and by its function as a generator, 
second, it sends a 


into a generator; 
which lasts but a fraction of a 
current back to the cabin giving to the signalman the 
“indication” that the switch movement has been fully 
accomplished For a single switch a 1 horse power 
motor is used, and for a signal a motor of 1-6 horse 


A Compressed Air Locomotive. 
COMPRESSED AIR AS A TRANSPORTATION AGENT. 


duction of compressed air locomotives in railway tun- 
nels, where the smoke, vapor and gas from steam lo- 
comotives are objectionable. 

For the ordinary compressed-air haulage plant there 
are five essential features, namely, the locomotives, 
constructed to carry stored-up energy in the shape of 
compressed air, a charging station, a _ stationary 
usually consisting of one or 
which the air is 
capable of compressing 
of cubic feet per minute to any pressure desired, and 


reservoir, more storage 
tanks in 


pressor 


compressed, an air com- 


any desired number 
power for operating the compressor, either steam or 
purpose. The 
compressed air locomotives now most generally used 
Porter Company, of Pitts- 


water power being applicable for this 


are made by the H. K 
burg, Pa 

The general machinery of an air locomotive, cylin- 
very similar to 
locomotive, save that the weight is 
greater, the bearings larger and the details of con- 
struction strongér than in a steam machine of the 
same power. The main points of difference are found 
in the fact that instead of the usual boiler with its fuel 
and water accessories for developing power, the air 


frames, wheels, etc., is usually 


of a steam 


ders, 
that 


tank, although usually de 
signed to carry a somewhat 
higher pressure. By means 
of the reservoir system the 


compressor may be kept in nearly continuous operation 
at a fairly uniform speed. By an automatic system of 
governing the compressor, when the work is light, slows 
down in speed, whereas when the demand for air in- 
creases, the speed is quickly brought up to the required 
capacity 

In a pneumatic street car the storage reservoirs are 
carried on the car trucks and occupy the space under 
the seats. The operating, brake and controller stands 
on the platform are very similar to the corresponding 
stands on an electric car. In the operation of the 
ear, the air leaving the storage tank on the car passes 
through a reduction valve, where the pressure is re 
duced from 2,000 pounds to a working pressure of 
150 pounds. It then passes into and through the water 
in the heater, where it takes up the moisture and heat 
of which it was robbed after compression and before 
the air was permitted to enter the station storage tanks. 
This is tne principle that was employed on the cars 
experimented with on the Metropolitan system, New 
York. In ordinary service an air car weighing some 
what less than 10 tons will consume 400 cubic feet of 
free air per car mile, and in some classes of service 
the consumption is double that, 
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1st. It should be built strongly enough to 
stand the vibration and jar of machine 
and road. 

2d. It should give a good light, so as to 
light up the road thoroughly. 

3d, _It should have a proper arrangement of 
draughts so that it will stay alight in 
spite of wind and jar, 

4th. It should be easy to clean and care for, 

sth. It should consume something which 
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and profit by my experience? If you are in doubt how you can improve 
your position in life; if you feel that your work is not what you are best fit- 
ted for; that you are not earning as much salary as you ought—write to me at once. 
I wish that you might sit for one short half hour in one of the easy chairs in my 
library ; then we could talk to each other face to face. However, you can write me. 
Tell me what you are doing, and how much you areearning. Tell me whether you like 
your present employment. Perhaps you feel that your talent demands another line of 
work, yet you dare not consider giving up your present employment, because you must 
live. Perhaps you would like some one to advise you what to do. 
My position as President of a great educational institution brings me into close and 
confidential relations with young people in all parts of the country. Whatever your 
difficulty may be, it is more than likely that I have given advice to many others similar- 
lv troubled. Few men have been more fortunate than I in having an opportunity to 
study the needs of the young people of our country, and the best method of starting 
them right 
Our school, the Correspenderce Institute of America, of Scranton, Pa., offers 
the following courses for home study : 


ELECTRICAL ENGINEERING (including INTERIOR WIRING and LIGHTING, ELEC- 


te 


a Th 


TRIC RAILWAYS, and TELEPHONE and TELEGRAPH ENGINEERING), ‘ 
4 PRACTICAL ELECTRICITY, ILLUSTRATING, CARICATURE, AD-WRITING, 
* JOURNALISM, PROOF-READING, BOOKKEEPING and STENOGRAPHY, 

I have said that I would help you, and I will do so if you will place yourself 


in my hands. Send in your name and address and the Directors of my school will, 
I believe, issue you a 


| FREE TVITION CONTRACT 


This contract means that there will absolutely be no expense to you for tuition 
even though you may study for two or three years. The only cost to you will be 
the expense of postage and instruction papers, and these incidental expenses may 
be taken care of by you during the first four months. Take my advice, and look 
into this Free Tuition Contract. 

I would state also that our Sales Department finds a market for our student's 
work in Illustrating and Ad-Writing. I don’t mean to say that they buy everything 
that is sent in to them; they do buy, however, good work, 

7, —~ If any of our courses interest you, be sure and mention the subject when 
; . you write me. Address a personal letter to my private office, and tell me what , 2 
your trouble seems to be. If, through my experience, my advice may be of value to you, I shall be pleased to give you all the assistance in my power, 
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ALT F. CLARK, PRESIDENT 


CORRESPONDENCE INSTITUTE of AMERICA , Box 689, SCRANTON, PA, 
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Electric Traction. 


A 10,000. VOLT ALTERNATING CURRENT LOCOMOTIVE 
FOR THE BERLIN-ZOSSEN EXPERIMENTS. 


rhe Berlin-Zossen experiments are about to be re 
imed with an alternating current locomotive designed 
Herr Walter Reiche I be remembered that 
it was the Reicl ir, described in 
the columns of the 5 ric A RI 
CAN and Suprri ' which attained 
a speed of ometers and even 
160.2 kilometer i iwur during the 
teats apeed equivaient to 96 miles 
and 99.5 mile It will, furthermore, 
be rememberec ha the test were 
abandoned yecause the track con- 
struction i lefective the rails 
being too weak a the substructure 
not solid enous 
Reichel’s locomotive j ntended to 
reduce weight Witl his end n | 
view, he has abandoned transformers 
on the vehicle and upplied the line 
voltage of 10,000 volts directly to the 
motors The old car weighed 96 
tons the new locomotive 20 «tons 
1ess including passengers The total 
horse power has been diminished 
from 1,000 to 920 These reductions 
will result in a saving of power, will 
diminish wear and tear and lighten tt 


the cost of maintenance Moreover, 


the current flowing in the line will 

e diminished so that a considerable saving of power 
» be transmitted will be effected when running at full 
peed and when starting at the terminal points 


The locomotive’s underframe has four axles, similar 


to those of the old experimental ca! The gage is the 
standard German; the wheels have a diameter of 49 
inches and meet with the requirements of the Prus 
slan State Railways 


10 feet & 


Each bogie has a wheel base of 


inches There is room on each bogie for 


two motors; but only one has been mounted rhe 


bearings are placed within the motor windings, for the 


reason that it is necessary to make the utmost use of 
the space between the wheels. In order to equalize 
pressure on the two bearings, the motor shaft is geared 
at each end to the ir and axle 


It was necessary to carry on experiments for the 


purpose of determining what system of lubricating 
would be most effective When it is considered that 
the velocity of the gear teeth is about 59 feet per sec- 
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lubrication, the oil is pumped back to the oil reservoir. 
It is only with the higher velocities, obtained with a 
gear ratio of 2 to 1, that such a system of lubrication 
velocities the ordinary 


is necessary For smaller 


methods are quite adequate. 


The cast-steel motor case is composed of two parts. 


The bearings are made in one part, bronze-lined with 





ONE OF THE MOTORS OF THE 10,000-VOLT HIGH-SPEED ELECTRIC LOCOMOTIVE. 


white metal. The active iron upon which the primary 


winding is mounted, is screwed into the motor case, 
motor is fastened to the motor 


From this it follows that 


while the rotor of the 
shaft by 
the motor can subsequently be arranged on the car axle 


means of a sleeve 


for direct driving 


The secondary winding is carried on the active iron 


of the rotor. A second sleeve holds two collector rings 
on the rotor, from which rings carbon brushes collect 
The motor itself is lubricated by means 


having been 


the current 


of oil and wicks, a special arrangement 
here devised for the purpose of saving space 
.ng on the experimental car was 


with bar 


The primary wine 


on the rotor, a construction possible only 


winding 
construct the motor for a very high turning moment, 


In the present case it was not necessary to 


since for the small starting torque required the rotor 
could be made smaller, and the primary winding placed 


on the stator 
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and to save space, the coils are placed alternately in 
longer and shorter tubes so that the longer ends lap 
over the shorter ones 

Experiments were carried out for the purpose of de- 
most effective, 


insulation would be 


these experiments an 


termining what 
As a 


adopted which has withstood a voltage of 22,000. The 


result of insulation wag 
winding of the motor is a wave wind- 
ing connected in star and placed in 
90 half-closed slots. It consists of a 
number of single, flat copper wires 
arranged in series, four to the slot, 
Two of the free ends go to the col- 
lector rings, while the third is fixed 
to the core of the rotor. The pres- 
sure in these rotor windings is 700 
volts at The use of bars 
for this winding 
plication of bronze rings to hold the 


starting 
facilitates the ap- 
winding against centrifugal force, 
Air enters near the shaft and is di- 
rected out through openings in the 


rotor casing by vanes. This current 
likewise cools the stator coils. Air 
pressure thus obtained is equivalent 
to several millimeters of water. 
Naturally the leading-in of the 
three high-pressure cables has been 
done with care. Cabies insulated to 


stand 15,000 volts pass through three 





soft rubber brushes placed inside 


Ending in the 


these 


hard-rubber brushes. 


three terminals, cables are 


mounted on corrugated insulators attached 


to saddles which are supported on mica-insulated iron 


porcelain 


tubes fixed to the casing of the motor 

The weight of the motor and gear is 9,000 pounds. 
The connections of the motor and controller are sub 
stantially those previously described in the Screntiric 
AMERICAN SUPPLEMENT The speed at starting is regu- 


lated by varying resistances in the rotor or secondary 


circuit which is insulated from the earth. The rotor 
resistance has twenty-four stops. The _ resistance 
coils are spirals of Kruppin wire held by porcelain 


hand 
switches for the 


This 
vertical 


resistance is controlled by a 
The 
primary high-pressure circuit are worked by air pres- 


insulators. 
wheel on a spindle 
sure. 

On the completion of the locomotive, tests were made 
increasing pressure, starting at 6,000 
The final test was 
With a 31- 


at a zradually 
volts and about 50 alternations 


made at 11,000 volts and 95 alternations. 





THE BERLIN-ZOSSEN 10,000-VOLT HIGH-SPEED ELECTRIC LOCOMOTIVE. 


ond, and that there are 147 teeth in the larger wheel, 
ind 69 in the wheel, the reason for these ex 
finally 


with 


smaller 


periments is apparent It was found that a 


system of forced lubrication compressed air 
would answer the purpose best. The oil is driven out 
of the reservoir at a distributing cock which is turned 
to the right or left, depending upon the direction of 
the locomotive’s travel 


to nozzles above or below the toothed wheel. 


The oil flows through pipes 
After 


of obtaining as much cooling space 
both 

The slots are quite deep, 
and the coils within are wide. The laminations for 
the rotor are in one those of the stator are 
made in segments. For the winding 72 open slots are 
used; with 77 wires per slot of the primary. The 
wires are run through mica tubes. In order to pre- 
vent the passage of sparks from one phase to another 


For the purpose 
as possible, the cores of rotor and stator were 


designed in a peculiar way 


piece; 


ton trailer 65 miles an hour was the speed obtained. 
About 260 kilowatts were developed which corresponds 
load of about 280 horse power on the driving 
with previous eX- 


to a 
wheels. This agrees substantially 
periments at 62 miles per hour 

It now remains to be seen whether the high speeds 
for which this road was built can be attained with 4 
lighter locomotive. Probably not before the coming 


spring may definite resulis be expected. 
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Gasoline Marine Engines 





BUILDINGS 
MACHINE SHOP BRICK, ° ° ° . e ° ° ° . Ioo X 500 FEET 
BOILER SHO! . . ‘ . ® e ° . ° ° ox x - ry re >) . “ . . . 
BLACKSMiTH SHOP, “ 8g oe 5 Oa ie ee ee E MANUFACTURE Marine Engines in sizes from 3 horse 
SHIP SHED, a . ° . ° ° ° ° . ° 60x 320 * 
JOINER SHOP, . . ae os ae i ee = yee ee eee 60x 300 ower upwards ‘ylinders 
FRAMING SHED, “sg . . . . . . . . . 970 x m4 re I I ) — to four Cylinders. 
SHEARS, ° . ° ° e . . . . . 100 TONS CAPAC 7 ; | 
REVOLVING DERRICK eel Our Engines are of the Four Cycle type. 
DESCRIPTION OF WORKS The Four Cycle type of Engine is more RELIABLE, more 
SHIP YARDCONTAINS =. 8. 0s 0s ee et le oo aR ECONOMICAL, and more DURABLE than the ‘Two Cycle. 
FRONTAGE ON THE WATER. . . Pa . . ¢ ‘ ; . ° oe 5 . : « 2,600 FRET . , 
ea . lk et ae eS } ee In excellence of Materials and Work- 
DRY DOCKS manship, we believe that our Engines 
No, 1 No. 2 
LENGTH ON TOP, , : , ‘ ; ; ‘ aoe . 610 FEET 827 FEET surpass all others. 
wae one TOP. one e ‘ e = . ‘ ‘ ° ° + 130 bo oo. = 
WIDTH O OTTO . ° ° ° ° e ° §0 » = , ; ~ 9 > 
iadt a eanewteeis °°. .* .* eee Be If you will let us send you our new 
PIERS catalogue, and you will read it, you may 
NO. 6 6 + + 608900 FRET Nom + + + + SoxSso FEET not buy an Engine from us, but you will 
oO. 2 . ° 60 x 850 o. 5, . . ° ° 60 X 750 
No Igtx 800“ No.6, . 2 oc + xg know a “dum sight” more about Gaso- 
Shops are equipped with modern machinery capable of . ’ : 
doing the largest work required in ship construction, line Marine Engines than you did. 
fools driven by electricity and compressed air largely used in building and repairing vessels, . 
sie taltde dibeibalaiae ct abtadadlan: Gand k THE CHAS. A, STRELINGER CO. 


Cc. B. ORCUTT, President, Box J2 A DETROIT, MICH, 


No. 1 Broadway, New York, 














¢ Acme Gas SS 


Cott AuTomaric PisToL. 


Coit New Army REVOLVER 
OPEN FOR EVECTION. 


COLT. 


T RADERE 


PaTENTFIREARMM 


fuel oil for forging, welding and furnace work in general; 
and especially adapted to work formerly done with city gas 

ARTFORD ONN., oJ. - pr natural gas, such as case hardening, japanning, galvan- 
izing, brazing, etc.; has been used by the United States 


C q Government at Washington to the exclusion of all other 
ot ee eee GATLING GUN. uels for the past three years, in the Gun Factory of the 


BRownine 5S P 


Navy Yard; is used by many of the largest manufacturers 
of agricultural implements, tools and machinery, for heating 
furnaces and forges of various kinds, and has increased the 
output over coke and coal furnaces from 50% to 300%, 
because of the rapidity and uniformity of its heat, and the 
act that the fire is continuous. Our plants range in cap- 
acity from 1,000 to 150,000 cubic feet per hour; are simple, 
automatic and of reasonable cost. The gas is made from 
rude, distillate of petroleum at from 10 to 15 cents per 
housand feet, and is free from all impurities. 


Pamphlets will be furnished to manufacturers and 
furnace operators on application. 


THE ACME GAS COMPANY, 
1010 Monadnock Bidz. CHICAGO, ILL, 
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THE VALTELLINA RAILWAY-—THE FIRST STANDARD 
THREE-PHASE ROAD 


Scientific American 


railways of considerable length and heavy traffic, less 
maximum required in the central station 
with the Ganz high tension distribution than with the 
tension of continuous current distribu- 
load at the 


power 158 
necessarily low 
the 
central station being less 

The electrical merits of the system are no less note- 
worthy, the length of transmission 
from one central station is considered. By reason of 


tion, ratio of maximum to average 


especially when 


DECEMBER 13, 1902. 
THE HON. SALEM H. WALES, 

It is with sincere sorrow that we record the death 
on the 2d instant in this city of our old associate ang 
partner, the Hon. Salem H. Wales. 

Mr. Wales was born in Wales, Mass., on October 4, 
1825. At the age of twenty-one he came to New York 
and entered a mercantile house in this city. In De 
cember, 1848, he became a member of the firm of Munn 
& Co., and became associated with Mr. O. D. Munn and 

Mr. Alfred E. Beach as one 
of the managing editors of 








teader of the Sci ‘ AMERICAN are more OI 
less familiar with the eleccric railway built by Ganz 
& Co., of Budapest, along the shores of Lake Como 
The road was opened for regular traffic on September 
4 last. since which time it has been running faultlessly. 

The Vaiiellina tine is 66 mile long, and of stan 
dard gage It runs along Lake Como and the 
River Adda with three 
branches extending from 
Lecco to Colico, from Colico 
to Chiavenna and from 
Colico to Soendrio 

rhe central power station 
is situated at Morbagno, 
the water power of the 
River Adda being utilized 
to drive the turbines rhe 
effective head of the tur- 
bines is 30 meters (98.4 
feet) There have been in 
stalled three turbine dyna 
mos, each with a capacity 
of 2,000 horse power at 150 
revolutions per minute rhe 
three-phase alternating-cur- 
rent generators coupled di 
rectly with the turbines 
generate current at a ten- 
sion of 20,000 volts at the 
terminals rhi high-ten 
sion current i led to the 
primary conductors of the 


line through a switchboard, 


and is transformed into 


three alternating cur 


phase 
rent at 3,000 volts by means 


of step-down transformers 











the Sclentiri AMERICAN, 
He continued to be identi- 
fied with the publication 


until 1871, when he retired 
from business. 

In 1855 he was appointed 
Commissioner to 
New York at the Paris Ex- 
that year, and 
also served on the Executive 
Committee of the Christian 
Commission during the civil 
war. After his retirement 
from business he became 
interested in publie 
institutions and served New 
York city in a number of 
positions. 

In 1873 he was appointed 
president of the Board of 
Park Commissioners, and 
again in 1880 1888 was 
a member of the 
board. In 1874 he 
the regular Republican 
nomination for Mayor of 
New York He was not 
elected, but in the same year 


represent 


position of 


several 





and 
same 


received 











his 


current is led 


Situated along the line 
stepped-down 
to the and 


contact wires 


the vehicle. The 


extended along the line on the 


thence directly to the motors of 


primary conductors are 


same poles which carry the contact wires 

For the line at Lake Como the motor cars are 18.1 
meters in the carriage body and 19 meters (624 feet) 
over the buffers The car rest on two bogie-trucks, 
each having a wheel-base of 24 meters. Without pas 
sengers a car weighs 50 tons, including the motors. 
The wheels are 1.17 meters (3.8 feet) in diameter 
while those of the electric freight locomotives supplied 
to the same iine have a diameter of 1.4 meters (4.59 
feet). The locomotive motor weighs 3.8 tons; its rotor 
about 1% tons The car-motors with a smaller size 
wheel weigh 3% tons approximately. Each series pair 


of these motors develops a full-load horse power of 150, 
motor 


full 


while the high tension 


itself when running at 


A PASSENGER CAR OF THE VALTELLINA ROAD. 
the high voltage no large currents are used. The loss 
involved in converting to continuous current by 
converters is eliminated. The pure induction 
motors without commutators, and the coupling of these 


rotary 


use of 


in series pairs, results in a high motor efficiency. 
_ — oe - 

The French Patent Office has granted a patent for 
the “penetration” process of glass coloring. Applica- 
tions for patents have also been made in other coun- 
tries of Europe, so we are informed. The process is de- 
scribed thus: Silver salt is put on the surface of the 
glass, which is then heated to 500 deg. or 550 deg. Cent. 
The excess of salt having been removed, the surface 
appears yellow, the color penetrating to a depth of 
0.17 mm. when the baking has lasted for about five 


he was chosen president of 


the Board of Commission- 

ers of Docks and in 1895 he 
was appointed one of the Commissioners of the new 
East River Bridge, which position he held for several 
years. 


He was a director in the Hanover Fire Insurance 
Company, in the National Bank of North America, in 
the Southampton (L. I.) Bank and the Southampton 
Water Works. He was a charter member of the Union 
League Club, organized in 


1863, and had always been 


one of its most prominent and active members. Mr. 
Wales was also a member of the Century, Press and 
Church Clubs, the Meadow Club, the Golf Club of 


Southampton, the New England Society and the Metro- 
politan Museum of Art, and a member of the Executive 


Committee of the latter. He was prominent in pro- 


moting the success of the New York Homeopathic 
Medical College, and of the 
Hahnemann Hospital, and was 





the low 


out 


tension mo 
the 
300 


horse power are developed in one 


speed with 


tor cut yields about 


same horse power Thus, 





truck carrying two pairs of mo 
tors, or 600 horse power (450 
kilowatts) on one train with 
front and rear driving cars 

rhe current generate’ at the 
central station has a frequency 


of 15 per second. When running 


synchronously the high tension 


motors make 300 revolutions per 


minute. In the rotor of the same 
motor the periodicity currents 
vary according to the slip. 


During the start, when the high 


tension is switched into series 
connection with the low tension 
motor, after the speed has risen 
to “half speed or 150 revoiu 
tions per minute—above which 
speed the series connection 
ceases——the periodicity of the 


currents in the rotor of the high 


tension and in the stator of the 


low tension is about 714 per sec- 
ond. The speed of the locomo- 
tive motors is 125 revolutions 
per minute The Valtellina lo 
comotive motors are not geared 
in series; they are all high ten 
sion 
The line will be used for the 
transportation of both passengers and freight Pas- 
sengers are carried by the cars at a speed of 60 kilo 


meters miles) hour The electric locomo- 
tives are used for hauling freight trains. Each train 
has a net weight of 250 to 300 ton The speed attained 


is about 30 kilometers (18% miles) per heur. 


(87% per 


The commercial merits of the system are many. 
The initial outlay was not inordinate. The cost 
of maintenance is said to be comparatively smal!. For 





FREIGHT LOCOMOTIVE OF THE VALTELLINA LINE. 


minutes. After an hour, a layer of double that thick- 
ness would be colored; after eighteen hours the color 
would have penetrated through a glass plate 1.6 mm. 
in thickness. In reflected light this yellow displays a 
beautiful greenish or bluish fluorescence. Silver and 
copper give a red. Gold and iron salts have also been 
used. When the baking is continued for a long period, 
the coloring matter is renewed from time to time, say 


every six hours, 


president of both institutions for 
a number of years 

Mr. Wales was a 
ling integrity, possessed a most 


man of ster- 


and was wide 
His loss 


amiable character, 
ly known and esteemed. 
will be mourned by a large cir- 
cle of friends and acquaintances. 


He leaves two children, Mrs. 
Elihu Root, wife of the Secre 
tary of War, and Edward H. 


Wales. Mr. and Mrs. Wales cele- 
brated the fiftieth 
marriage on 





anniversary 
of their February 
12, 1901. 





The Scientific American Bulild- 
ing Monthly. 


There is probably no better il- 
lustrated or printed architectural 
periodical than the Sclentiri¢ 
AMERICAN BuILDING MontTHLy. In 
its pages the architect will find 
photographs and plans of houses, 
of all styles and costs. To the 
man who is not an architect, but 
desires simply to build, it is @ 
treasure-house of suggestions. By 
glancing through number 
he is sure to find a picture of the 
very house which meets his ideas. 


each 


A page of bright comment dis 
cusses current architectural 
topics. The “Talks with Archi- 


tects” are not the least valuable feature of the paper; 
for often enough the architect interviewed gives infor- 
which even the experienced designer of 
houses may profit. Each month there appear notes 
under the captions “The Garden,” “The Country 
House,” “The Household,” “Legal Decisions” and 
“New Books,” in which new information is presented 
in an attractive manner. Especial attention is given to 
formal gardening as an adjunct to the modern mansi0Dy 


mation by 
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| THE CELLULITE TRUNK 
Is the Lightest, Strongest and Most 
Durable Trunk Made. 


Dry Gocds, Notion, Clothing, Hat, Shoe and Jewelry Sample 
| Trunks, at prices ranging from $15 to $50. Commercial travelers save 
the entire cost of the trunk in a single season by reduced excess bag- 
gage charges, 

The largest concerns in America are using the Cellulite Trunks. 

The Cellulite Steamer Trunk for foreign travel is unsurpassed 
and its lightness saves its price in a single tour ($15 to $30). 

The Cellulite Dress Trunk costs no more than other trunks that do 
not approach its high standard of excellence ($20 to $40). 

The Cellulite Suit Case is forty to fifty per cent lighter, is hand- 
some, retains its shape, is stronger, and is sold at a reasonable price 
($3 to $15). 

The Arlington Hand Bag is the only radically new traveling ba 
py on the market inthe last 30 years; it is strong, durable oak 
ight; has only to be seen to be appreciated ; made in many styles and 


sizes, at prices to suit any purse; our 15-inch leather bag at $6.00 is bet- 
ter in every way than those usually sold at $7.50, 





“CELLULITE.” 


A NEW MATERIAL 


(PATENTED.) | 
FOR TRUNKS, SUIT AND 
EXTENSION CASES, Etc. | 
LIGHT, STRONG, 
HANDSOME. 
INVESTIGATION INVITED. 
WE GUARANTEE OUR 
GoopDs. 





Send for free sample of Cellulite, price list and full information, 


~ CELLULITE TRUNK & BAG CORP'N., 
NORWICH, CONN. 
New York Office and Salesroom, 
377 Broadway. 


IF YOUR DEALER WIL 
NOT SUPPLY YOU, W 
WILL DELIVER OUR 
| GOODS EXPRESS PAID 
| ANYWHERE IN THE 
U. &. 








=—=STEARNS CARS= 


ARE WORTH MORE THAN THEY COST. 


MORE— 


POWER, 
coopD 
FEATURES, 
STYLE and 
LUXURY 
THAN ANY 
OTHER 
AMERICAN 
MADE CAR. 
INSPECT THE 1903 
MODELS BEFORE 
PLACING YOUR 
ORDER. 





WRITE FOR CATALOC. 


Tue F. B. STEARNS CO., Cvevecanp, Onno. 








YOU CANNOT ARBITRATE WITH FIRE 


T must be fought from the minute it 
shows itself. The best protection for fac- 
tories, country houses and small towns is a 


ALDWELL TANK ON A 
ALDWELL TOWER... 
CHE reduction in your insurance will pay 
for the outfit. The tank will be tight and 


durable —The tower « solid as a rock,”’ and 
of sightly appearance. 


y A us refer you to some in your section 
We have them everywhere. We makea 
specialty of Cypress Tanks for all purposes. 


Send for catalogue, price list and plans. 


W. €. Caldwell Company, 





LOUISVILLE, KY. 























No, 21.—Stecl Works, 





| 














No, 98, - Alr, No, 26.—Contractors, 


No, 48.—Plantation. 


LIGHT LOCOMOTIVES 


STEAM AND COMPRESSED AIR. 


8 to 50 Tons. All Gauges of Track. Export a Specialty. 


Compressed Air and Steam Catalogue free on application of intending purchaser, to 
others on receipt of 50 cents. Address 


H. K. PORTER COMPANY, Wood near Gth Sts., Pittsburgh, Pa., U.S. A. 


Cable Address: Porter, Pittsburgh, A B C, Lieber and Western Union Codes. 





The Safety Car Heating & Lighting Co. 


General Office, 160 Broadway, New York 


{ 1017 Monadnock Building, Chicago 
BRANCH OFFICES: 
! 1o15 Union Trust Building, St. Louis 


Pintsch System Car and Buoy Lighting 


Cc 


ing. 


HIS Company controls in the United States and Canada 
the celebrated Pintsch System of Car and Buoy Light- 
It 


railway managers and the Light House Board of the United 


is economical, safe, efficient, and approved by 
States, and has received the highest awards for excellence at 
the World’s Expositions at Moscow, Vienna, St. Petersburg, 
London, Berlin, Paris, Chicago, Atlanta and Buffalo. 
cars, 5,000 locomotives and 1,400 buoys are equipped with this 


light. 


116,000 


170 railroads in the United States, Canada and Mexico 
have adopted this system of lighting. Applied on over 20,000 
cars. 
Car Heating 
By Steam Jacket System of hot water circulation, regulat- 
ing direct steam system, return and single train pipe systems. 
130 railroads in the United States are using these Systems 


of heating. Applied on over 10,100 cars. 


AUTOMATIC STEAM TRAPS 
STRAIGHT PORT COUPLERS 


Strange Mental Powers! 
HOW PEOPLE ARE INFLUENCED 


Startling Words from the Committee Appointed to Investigate Hypno- 
tism for the Benefit of the Public 














reation of the mind, but a reality, a most 
potent power, capable of producing infinite good. For the purpose of ascertaining the 
exact value of this much-talked-of power, a committee was appointed to invertigate 
Hypnotism. 

The committee carried on a series of investigations in regard to the power of hypno- 


| tism to influence the actions and deeds of people in the everyday walks of life. 


It was clearly demonstrated that hypnotism may |e employed so that the person 
operated upon is entirely unconscious of the fact that he is being influenced ; and, all 
things considered, the committee regard it as the most valuable discovery of modern 
times. A knowledge of it is essential to one’s success in life and well-being in society. 

Dr. Lincoln says, after a thorough investigation, that he considers it the most mar- 
vellous therapeutic agent of modern times. 

Judge Schafer, a legal light, was also convinced of the efficacy of hypnotism. 

Mr. Stoufer performed the astonishing feat of hypnotizing Mr. Cunningham, of Pue 
blo, Col., ata distance of several blocks. Mr. Stoufer says it is indispensable to one’s 
business success. 

Rev. Paul Weller says that every minister and every mother should understand hyp- 
notism for the benefit they can be to those with whom they are brought in daily contact, 

The New York Institute of Science has just issued 10,000 copies of a book which fully 
explains all the secrets of this marvellous power, and gives explicit directions for be- 
coming a practical hypnotist, sothat you can employ the force without the knowledge 
of anyone. Anybody can learn. Success is guaranteed. 

The book also contains a full report of the members of the committee. It will be sent 


| absolutely free to anyone whe is interested, A postal-card will bring it. Write to-day, 


Address NEW YORK INSTITUTE OF SCIENCE 


(Dept. PT 7), ROCHESTER, N, Y, 
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Electric Traction on Long Distance Railways. 
BY ALTON Db ADAMS” 
After a long series of experiments, electric railways 
reached, the present standard type at Richmond, Va., 


in 1888, a type that includes essentially a stationary, 


continuous-current dynamo connected to car motors 


by a single circuit made up of the troliey wire on one 


side and the rails on the other On the Richmond 
railway the dynamo voltage was approximately 500, 
while the motor voltage ranged downward from this 
figure according to line los rhis pressure remains 
standard at the present day and ts varied from only to 


the extent of using dynamos up to about 600 volts 


where long lines involving a large loss of pressure are 


to be supplied 


rhe great development of electric railways since 1888 


has consisted almost entirely of the application of prin 


methods th:n in use or well understood. 


ciples and 
been applied 
built, 


Dynamos of much greater capacity have 


to street railway work, longer lines have been 


and larger cars driven by more powerful motors have 


been put into operation. In spite of all this extension, 


almost every electric railway in the United (tates in 


cludes substantially the continuous current dynamo 
and motor and the single circuit uniting them, working 
at a pressure of approximately 500 to 600 volts or less 


If the 
merely what it was in 


purpose of electric railways had remained 


1888, to furnish transportation 


in city streets, there would be little reason to depart 


from present standard practice. Instead, however, of 
a series of tracks in city streets, none of which are more 
than five miles from the generating station, a single 
electric railway now often extends between 
cities and towns that are 25 to 50 or more miles apart 
An electri 


ally operated from a single generating station when the 


system 
railway of such length cannot be economic 


pressure of transmission or distribution is not above 
600 volts. High pressures running into thousands of 
for a distance of 25 miles, and into 


volts tens of 


thousands of volts for a distance of 50 miles are abso 
lutely transmission of 


if the cost of conductors is to be held at permissible 


necessary for efficient energy, 


figures 
Besides the demands of extending street railways for 


higher voltages, there is a similar demand from quite 


a different Steam railways have suffered a 


source 


great diminution in their suburban business through 
the competition of electric lines. Many of these steam 
roads are ready to adopt electric traction on parts 


of their systems if it can be shown that the resulting 


advantages would warrant the expense 
A number of expedients have been adopted to pro 


vide for electrical distribution on long railway lines. 


One of the first solutions of the problem was to build 


additional generating stations at intervals along an 


extended railway line, and supply a section of the 


line from each station. This plan of several generat 
ing stations spaced along an electric railway line has 
been carried out in a number of instances, each station 
delivering continuous current at 500 to 600 volts 
The great 


fact that such stations must each have a capacity much 


objection to this arrangement lies in the 


below that required for the highest economy of opera 
voltage permits each station to 
The 


between the 


tion, because the low 
supply the motors on only a few miles of railway. 
voltage at continuous current dynamos, 
wire and track and at the car motors might be 


1,000, but 


trolley 


increased somewhat, say to there are legal 


objections to the use of this voltage in city streets, 


and the difficulty of 
much 


insulation at car motors would 


thereby be increased Moreover, a pressure of 


1,000 or any other number of volts that could be made 


reasonably safe in the streets and practicable at the 


motors would be far below the requirements for effi 


clent transmission to long railway lines. Another plan 
for transmission and distribution to long-distance ele« 
tric railways involves the development of alternating 
current at any desired voltage, its transmission to sub 
stations each of which contains transformers and rotary 


converters, and the supply of continuous current at 


about 500 volts from these converters. This plan has 
into operation on a number of long 


that 


already been put 


distance electric railways It should be noted 
this adoption of alternating generators and transmis 
sion does not avoid the use of continuous current dy 
distribution lines and motors operating at the 


The rotary converters 


namo 
old pressure of about 500 volts 
are simply a special type of continuous current dynamo 
in which alternating current may be used for driving 
instead of mechanical power In some cases alternat 


ing motors and ordinary continuous current dynamos 
are used at substations to furnish current at 500 volts 
for electric railways The rotary converter simply 
combines the motor and dynamo in one machine 
Obviously the converters at sub-stations must have 
eapacities at least equal to those of the continuous cur 
rent generating stations which they displace. It follows 
that the system just 
necessary for continuous current dynamos in any event 


the entire clectrical equipment of the alternating sta- 


considered adds to the capacity 
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tion, the transmission lines and the transformers at 
the sub-stations. On many long-distance electric rail- 
ways this large increase in capacity of operating ma- 
chinery is warranted by the high economy of a very 
large generating station and by the advantage of any 
desired transmission lines. The dis- 
tance from the generating station at which cars may 
be operated by this system of combined alternating and 


voltage on the 


continuous current equipments seems to correspond to 
the limits of electrical transmission at any practicable 
voltage. At the present time such electric railways are 
operated that extend more than fifty miles from their 
generating stations. Though American 
clung to continuous current motors for electric trac- 


practice has 


tion, induction motors have been adopted on a number 
of railways in Burope. Where the generating station 
is so far from parts of the railway line that the permis- 
sible voltage at motors is not great enough to allow 


economical transmission, rotary converters may be 


avoided by the use of induction motors. Furthermore, 
when converters are not used, the expense for the opera 
tion of sub-stations disappears, because mere transform- 
er stations do not require the services of attendants 
On European railways where the induction motor is 
used, the generating station is operated at any Voltage 
desired for the transmission and the alternating cur- 
rent is delivered at a number of transformers spaced at 
suitable intervals along the tracks or carried by the 
cars. These transformers lower the voltage to as little 
as 400 in some cases and as much as 3,000 in others 
tracks to the 
Ordinary single phase alternating motors 


for distribution over trolley wires and 
ear motors 
lack sufficient starting power for railway purposes, for 
which reason three-phase motors are employed on these 
European roads. With three-phase motors the single 
trolley wire must be abandoned and two trolley wires 
with the rails, or three wires without the rails as a con- 
This use of two or three 


ductor must be employed 


trolley contacts is a disadvantage in operation com- 


pared with a single trolley, but it may be worth while 


in some cases to add one or two trolley wires and do 
away with rotary converters A generating station at 
high voltage, transformer sub-stations, and distribution 
from these sub-stations at 400 to 3,000 volts to three 
phase car motors make it possible to operate a railway 
at any distance from the power station that can be 
economically covered by high voltage transmission. As 
to the length of railway that may be operated from a 
single generating station, it thus appears that the sys- 
tem with transformer and converter sub-stations using 
continuous current motors is on a par with the system 
sub-stations and using 


Railway in 


transformers at 
three-phase motors The Bergdorf-Thun 
Switzerland is 25 miles long, its most distant end is 


having only 


31 miles from the generating plant which operates at 
volts, 14 reduce the 
voltage to 750, and the three-phase current at this pres- 


16,000 transformer sub-stations 
sure is distributed to the car motors. 
Whether 
are employed 
distribution from sub-stations to car motors implies a 


induction motors 


a voltage as low as 500 or even 750 for 


continuous current or 


large expenditure for conductors on long railways. 


Though it is not thought advisable to exceed the volt- 
current motors, the 


induction 


ages just named at continuous 
same limitation 
Hence there is a movement in Europe toward 
illustration of this fact 
Italy. 


voltage at the 


does not apply to motors. 
higher 
voltages at car motors. An 
Valtellina Railway in 
miles of track, the 
Twelve transformer sub- 
stations along the line reduce this 
volts, three phase, and current at this voltage goes di- 


is seen in the northern 


This line has 65 
generating station is 20,000 
pressure to 3,000 


rectly to induction motors on the cars. 

A further effort to utilize high voltage for distribu- 
tion right up to electric cars has been made on the 
European railway from Marienfelde to Zossen, fifteen 
On this railway the voltage of transmis 


10,000, and 


miles long 
sion and distribution is three-phase cur 
rent at this pressure is received at transformers carried 
on the cars and there reduced to a low voltage for the 
induction motors. But in the new locomotive built for 
this road, the transformers have been discarded. On 
another page will be found a full description of this 
locomotive 

Though little has been done with induction motors 
for electric traction in the United States, especial at 
tention has recently here to the use of 
single-phase alternating current for railway work. The 
Oerlikon Works in Switzerland are building a 44-ton 
locomotive to be operated by single-phase current on a 


been turned 


This loco- 
motive is fitted 
with continuous current motors for driving, and also 


system devised by an American engineer. 


which is to develop 700 horse power, 


with a single-phase alternating motor connected to a 
continuous current dynamo. This locomotive is going 
into service on a railway in Europe where single phase 
current will be distributed along the single trolley line 
and rails at 15,000 volts. After entering the locomo- 
tive at this pressure the alternating current will drive 
the single phase motor, and this motor the dynamo 
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Continuous current from this dynamo will then pags 
to the motors that do the work of traction In thig 
system any desired voltage may be employed for the 
distribution without 
motors. 


On a railway 


regard to the continuous current 


now under construction in Michigan 


single-phase current is to be distributed to the cars at 


15,000 reduced by transformers to 
On each car the 


work when 


volts and there 
200 volts for the single-phase motors. 
motor operates constantly, doing traction 
the car is in motion and compressing air when the car 
is standing still. The compressed air is used to start 
the car and also to aid in its operation on heavy work 
Like the named single-phase 
system, this one using compressed air permits any de- 


or grades. previously 
sired voltage to be employed between the single trolley 
wire and track 

A third and apparently very important plan for the 
operation of railways with single-phase current is soon 
into operation on a road extending from Wash- 
ington to Baltimore, a distance of 31 miles, with a 
branch 15 miles long to Annapolis. Single-phase alter- 
working at 15,000 volts will fur- 
railway, and current 


to go 


nating generators 
nish the energy to operate this 
from these generators will be reduced in pressure to 
1,000 volts at 
At each car a regulator and transformer will re- 


1,000 volts and de- 


nine transformer substations along the 
line. 
ceive the single-phase current at 
liver pressures ranging from 200 to 400 volts at the 
motors. This range of voltage will give all necessary 
motor speeds from starting to 40 miles per hour for the 
The motor to be used for this work is the most 
This motor is substan- 


cars. 
notable feature of the system. 
tially a continuous current series-wound machine with 
its magnetic circuit laminated throughout. It has 
long been known that a continuous-current series mo- 
tor if supplied with alternating current of single- 
phase will start and operate as though supplied with 
continuous current, except that very destructive spark- 
ing usually occurs at the commutator in motors of 
large capacity. It is claimed that this trouble has beer 
overcome by a new method of construction, and one of 
the large electrical manufacturers has contracted to 
furnish the motors mentioned for the Washington and 
Baltimore line. Each rated at 100 horse 
power and there are to be four motors on each car. 
It thus appears that while Europe is trying to solve 
the problems of electric traction on long railways with 
induction motors and three-phase current, America is 
combination of 
with single- 
feature of 


motor is 


work either with a 
continuous currents, or 
As to the important 
transmission the three-phase and 
In the delivery of en- 
the single-phase 


going about the 
three-phase and 
phase current alone 
high voltage for 
single-phase systems are equal. 
ergy at very high voltages to 
current has a great advantage because of the single 
trolley wire required. On the other hand the develop- 
ment of power with the single-phase current is not yet 


cars 


certainly solved for ‘traction work. 





To Our Subscribers, 
The Screntiric AMERICAN is fast nearing the comple- 
During that time it has 
progress of the 


tion of its fifty-seventh year. 
faithfully chronicled the _ scientific 
times and has described new and important discoveries 
and inventions first number to the last 
has so far appeared, the ScientTiri 


From the 
which AMERICAN 
may be regarded as a weekly history of the world’s 
progress in science, industry and invention. 

With the close of the year many of the subscriptions 
In order that the paper may be received 
should be renewed 


will expire. 
uninterruptedly, subscriptions 
promptly. An expired subscription will not be contin- 
ued. To familiar only with the SctenrTIFic 
AMERICAN, it may be well to speak of the purpose of the 
ScrentTiric AMERICAN The SuprPLEMENT 
presents papers and articles too long for insertion in 
the columns of the Screntiric AMERICAN, and contains 


those 


SuPPLEMENT. 


translations of scientific articles in foreign tongues, 
which would otherwise be inaccessible to those who 
read only English. By subscribing both to the Scien- 


rivic AMERICAN and the Sc:entiric AMERICAN SUPPLE 
MENT, it is possible to obtain a most complete survey of 
scientific work on both sides of the Atlantic. By tak- 
ing both papers the subscriber obtains the benefit of 
reduced rates. 
ciameiielamend — . 
The Current Supplement, 
1406, 


opening 


contains @ 
article 


The SupPpLeMENT, No 
wealth of The 
deals with the new augmented water supply and reser 
voirs of London, and is fully illustrated. The 
Pacific cable is made the subject of an article accom- 


current 
varied information 
very 


panied by sectional views of the cable at various points. 
‘he Berlin-Zossen Road, now famous in electrical his 
tory for the high-speed upon it by 
the two great German electrical companies, has for its 
this country the Aurora, Elgin and 

In the current Supptement an arti- 
cle is published which fully describes this American 
Francis J. FitzGerald continues his discussion 


tests carried out 


counterpart in 
Chicago Railway 


road. 
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This picture was taken when car was climbing this hill of a 22¢ grade at 18 miles an hour 
OUR CAR holds the track records of 1 to 5 miles of 7.42. It won 

the Hill Climbing Event, on November 27, at Eagle Rock Hill, 
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of the mversion of amorphous carbon into graphite 
4 brief resumé of Prof. J. J. Thomson's lecture before 
the British Association on Becquerel rays and radio 
activit will doubtk be welcomed How the oxides 
of nitrowen could be reduced directly by the contact 
proce s likewise toid We have, from time to time, 
published account of the efforts of A.nericans to 
exterminat mosquitoes In Europe no less activity 
ha heen 8 v1 I may, however, not be without in 
terest to our readers to learn from Dr. Louis W. Sam- 
bon, of Napi omething of the life history of 
i phe 1 ini (Meigen), and the methods 
em plo in Europe for its extermination. Prof. Edwin 
G. Dexter describe interestingly quaint superstitions 
ind proverb relating to weather influences. 
> ee ee 
AIR BRAKES 

rhe compressed air brake bears a very important re 
lation to the ibject of railway transportation; for 
it bas a direct effect upon the economical operation 
and epeed of tr 1 as well as upon their efficiency 
as carrie! of merchandise, live stock and passen 
gel Without the general adoption of the air brake 
in the past few the long, heavy, fast freight 
trains an peedy passenger trains, so comfortable, 
luxuriou and safe, would not now be running For 
the most important consideration is the safe transport 
of passengers and merchandise, and this requires a 
brake of great power and always reliable, to control 


the speed of the train or stop it in a short distance 
with comfort and safety 

Few people realize the enormous energy stored up 
in the trains, giant catapults as they are, moving 
through space with tremendous force and speed. A 
very reasonable example is a train of freight cars 
loaded with grain, the total weight of which is about 
three million pound rhe energy stored up in such a 
train, when ruxcning twenty-five miles per hour, is 
greater than that which can be imparted to a pro 


jectile by the largest of modern guns It takes a 


very efficient brake to check this enormous inertia in 


a short distance, smocthly and safely 


With the air brake, these trains are perfectly con- 


trolled The air brake has kept pace with the great 
increase in weight, length, and speed of both freight 
and passenger train Much that is interesting could 
be said about the magnitude of the air brake business, 


and the details of construction, manufacture, and use 
under the different circumstances of operation. The 
employes of railway who have to do with the air 
brake apparatus ars irefully instructed how to han- 
dle and care for it, through the pubjiication of instruc- 


tive literatures rhere are scattered all over the coun- 


try, instruction rooms maintained by the railways, 
brake apparatus are 
brake 


also 


where illustrative samples of air 


available to the men, and i Which traveling ait 


inspectors frequently give lecture There are 


instruction cars traveling from place to place in which 


sample brakes are set up, explained, and operated 
While the subject is technical and of considerable 
detail, the principles of the air brake can be described 
in few word Briefly the alr rake comprises @ 
pump for comp ing air, a reservoir on each car for 
storing the air, a brake cylinder on each car in which 
the air is allowed to exert its force when it is desired 
to have the brak« ct upon the wheels, and a triple 
valve on the car, connected with both reservoir and 


cylinder and controlling the flow of air in and out of 
each 

rhe triple valve piston is normally subjected to air 
pressure of equal intensity on both side A reduc 
tion of pr ure in the train-pipe ide moves the 
piston one way, and restoring th pressure in the 
train pipe pushes it back again rhe former opens 
connection between reservoir and brake cylinder; the 
latter discharge brake cylinder air and allows the 
reservoir pre ire t be replenished An engineer's 
valve in the cab of the locomotive enabies the engi 
neer to cause the rise and fall of train pipe pressure 
referred to. The rest of the apparatus is the piping 
ock and contr I 

We 1 more detailed descri,tion of some parts 
of the brake ting those tha. are representative 
of the most modern construction and in general use 

The air pump, mounted upon the engine, just for 
ward of the cab, is operated by steam from the loco 
motive boiler nd compresses the air required for 
the alr brake ystem throughout the train The alr 
compre d by the pump is delivered into the main 
raservol which | 1 large tank mounted somewhere 


ibout the engine and storing sufficient air to relieve 


he pump from excessive work 


when more air is sud 


denly required in the brak« ystem Otherwise the 


pump would be subject to violent fluctuations: at rest 


one moment, and in violent operation the next 


The engineer valve o! brake valve mounted 


inside the cab of the locomotiy permits the engineer 


to control the movements of the train by applying and 


releasing the 


brakes as the operation of the train 
may require This valve contro's the flow of 
air from the main reservoir into the brake ap 
paratus upon the other vehicles, and also controls 
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when the 
reduced. 


the discharge of train pipe air train is 
to be The engineer 
has perfect control of all brakes in the train by mov- 
The positions of this handle are: 


“service applications,” “emergency,” 


stopped, or its speed 


ing a small handle 


“lap, 


“running, 





Fig. 1—THE DUPLEX PUMP, 


“Running” is the normal position of 
train is speeding along and the 


and “release.” 
the handle while the 
brake system is charged with air at the proper pres 
this 
generally about twenty pounds higher in pressure than 
the rest of the system 


through the engineer's valve into the rest of the sys- 


sure In position, air from the main reservoir, 


brake requires, is slowly fed 





Fig. 2.—THE ENGINEER'S VALVE. 


tem, thus taking care of leaks and keeping the air 
pressure up to standard 

The other positions for the handle are explained by 
The several positions for ser- 
applications, set the with different de- 
grees of force. With the handle in emergency position, 


instantly set with their greatest power. In 


the names given them 


vice brakes 


brakes are 





Fig 3 


THE TRIPLE VALVE. 


release position, air that has been used to set brakes, 


is replenished from the main reservoir and pump, re 
brake system to- normal condition. 
A modern type of engineer’s valve is illustrated on this 


page, 


storing all parts of 


The engine equipment includes a gage for showing 
the air pressure in both train piping and main re 
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servoir, the pressure in the latter being kept higher 
than in the rest of the brake system; and a simple 
governor which controls the working of the air pump, 
automatically stopping the pump when. standard air 
pressure has been accumulated in the brake system, 
and automatically starting the pump when the air 
falls below the desired standard. 

The principal parts of the brake apparatus, mounted 
upon each car, are an auxiliary reservoir, for storing 
upon each vehicle sufficient air to operate the brakes 
thereon; a brake cylinder, ordinarily open to the at- 
mosphere (through a port in the triple valve), and a 
quick-action triple valve. 

When air brakes are applied, the triple valve allows 
air from the auxiliary reservoir to flow into the brake 
cylinder in sufficient quantity to give the brake-force 
intended by the engineer. The piston-rod of the brake 
cylinder is connected to the levers and shoes by which 
the power delivered by the brake cylinder is evenly 
distributed to the wheels of the vehicle. When the 
brakes are released and the triple valve opens the port 
that lets the air escape from brake cylinder to atmos- 


phere, a spring, surrounding the piston rod of the 
brake-cylinder, pushes the cylinder piston back to 


normal position, the forward movement of the piston 


having compressed this spring 


Fig. 1 is an external view of the duplex air pump, 
which is a construction peculiar to the New York Air 
Brake. The pump is constructed in a very simple 
manner and delivers sixty-seven per cent more air 


than other air brake pumps do with equal consumption 
The lower half of this pump ‘s comprised 
tinders, the uppe. he!f by the air 
reverse of forme: air 
steam cylinders 


of steam 
by the 
cylinders, 


steam c¢ 
quite ibe 
Thus the d.ainage of the 
point. 
of this pump might supoose that it was merely a pair 
of ordinary pumps connected 
and that the total volume of air would simply be twice 
ld be delivered by one of the pumps 
that 


pump con- 
struction. 
is collected at the lowest The casual observer 


together, side by side, 
as much as wi 


alone. Closer shows this is not the 
case and that this pump compresses three volumes of 
air with two similar volumes of steam. One of the 
air cylinders has twice the volume capacity of any one 
of the cylinders. Its 
pressed into half their original volume and delivered 
into the The smaller 
which has the same volumetric capacity 


then contain 


inspection 


other three contents are com- 


smaller air-cylinder. cylinder, 
as the steam 
three volumes of 
within it, 


from the 


cylinder below it, will 


air, viz., the free air originally confined 


plus the 
cylinder. 


received larger 


three vol- 


two volumes 
The 
umes of air is caused by 
pump, the air 


just 


final compression of these 
the steam cylinder on that 
delivered into the 


side of the being 


“main reservoir.” 
All working parts of this pump can be examined and 
replaced without taking the 
Fig. 2 is a photograph of the New York Air Brake 
in half longitudinally. 


pump off the engine. 


Company's engineer's valve cut 
The novel feature of this valve is, that it discharges a 
definite quantity of train pipe air in each of the sev- 
eral brakes, and is therefore 
called a “positive An engineer 
ing this valve on his ereine, can apply brakes through- 
out the train with force that he knows, 
from experience, should be applied to the wheels to 


positions for applying 


cischarge” valve hav- 


exactiy the 


give the retarding power wanted at just that moment, 
and is not obliged to watch the pressure gage, in the 
cab of the locomotive, but can keep his eyes upon the 
rails, signals, or crossings ahead of him 

Fig. 3 is a sectional view of the quick-action triple 
valve. One is used upon each freight or passenger car 
It is by the perfect working of this 
very simple valve, that the brakes are all applied at the 
freight trains, of fifty to 
The quick-action triple 


ingenious, yet 


same moment on the long 
one hundred cars, now in use 
valve is really two valves combined in a single casing, 
one portion operating to make the brakes apply in 
stantaneously and with maximum force throughout the 
train, as required in emergencies, and the other por- 


tion moving to produce a more gentle action and of 


varied force, as required by slow-downs, station stops, 
and other conditions of ordinary service operations. In 
They 
requires 


service action the emergency parts remain inert. 


are always at rest, except when emergency 


stopping a train at once and in the shortest distance 


possible 


The action of the brakes is transmitted from the 


engine to the first car, and from car to car, by an 
impulse that travels like a sound wave When the 
engineer moves his brake handle so as to cause the 


brakes to apply for emergency, this wave, or impulse, 
travels through the air brake piping, from car to car, 
A train of fifty freight cars of the 
standard box type is about a third of 


with great rapidity 
a mile long, yet 
brakes upon the last car apply within two seconds of 
those at the front end, and, therefore, instantaneously 
with all other brakes in the train. This is quite neces- 
sary, for if the emergency action was slow in reaching 
the rear cars, the forward part would be stopping, with 
the rear cars running them One can imagine 
the shocks that 


into 


would result. 
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Lutomoblile News, 

Recognizing the importance of the new 
transportation and the fact that it will 
endure, the faculty of Columbia Univer 
sity has added a course in automobile me 
chanics to the curriculum Instruction 
will be given by a competent gas engine 
expert, and the course will cover gasoline 
and steam carriages only, the electric ve 
hicle being included in the regular elec 
trical course 

By the death in Paris recently of M. 
Elie Buchet, aerial transportation has lost 
one of the men who did much toward 


bringing it to its present stage of advance. 
Originally interested in the designing and 
for auto- 
attention 


light motors 
Buchet 
needs of aeronauts for gaso 
line He finally suc 
ceeded in building the lightest motors per 


manufacturing of 


mobiles, M had his 


drawn to the 
this 


motors of type 


horse power in the world, and nearly all 
the airships that have succeeded or come 
to grief within the last few years were 
equipped with Buchet motors. 

Col. John Jacob Astor has offered to 
give $10,000 toward the construction of 
the proposed road from New York to 


Chicago, if the Automobile Club of Amer 


ica will change the route to the east in- 
stead of tke west side of the Hudson 
River Mr. Astor also intimates that 
other wealthy men owning estates on 
the east bank will probably follow 
suit if the route is changed, as the road 
would benefit them as well as the many 
other inhabitants on this side of the river, 
whereas the west bank is but sparsely 
settied, and a road there would not be 
of so much use. If the east bank is cho- 
sen, vehicles will be ferried across the 


Rhinebeck to Kingston, at 


which point the road strikes westward to 


Hudson from 


| 





Binghamton, Elmira, Erie, Cleveland, To- 
ledo, Elkhart, and Chicago 

English automobile enthusiasts have 
formed a Volunteer Corps to be used by 
the government in time of war fo! carry 
ing dispatches and bringing into com 
munication distant points not reached by 
the railroads.. Of late, to get themselves 
in training, they have organized several | 
balloon pursuits In these novel chases, 


an aeronaut starts skyward in a balloon, 
carrying some dummy dispatches, while 
at the same time the automobiles start in| 
pursuit of the huge gas bag on ferra 
firma If a good breeze is blowing, the 
aeronaut gives the automobilists a lively 


is aided with clouds in 


hide 


chase; while if he 


which to himself, he keeps 


or above 


the modern “knight of the road" guessing 
as to his whereabouts The one who 
reaches him first after his descent is de 
clared the winner of the chase, which is 
aid to be much more exciting than “hare 
and hounds” or a fox hunt 

The annual hill-climbing test of the 
Automobile Club of New Jersey was held 
at Eagle Rock, Orange, on Thanksgiving 
day rhe road that winds up this rock is 
of hard macadam, with grades of from 
3% to 16 2-3 per cent. On the day of the 
test it was slippery and muddy Not 
withstanding adverse conditions, Mr. O 


P. Nestman, in a Stevens-Duryea 8 horse 


power gasoline car, succeeded in reaching 
the summit of the hill—a distance of a 
mile and one-eighth—in 2 minutes 45 sec 
onds This was 1 minute 8 4-5 seconds 
better time than that made by one of the 
Duryea Power Company's gasoline ma- 
chines last year, and but 3 seconds less 
than the record made then by Mr. W. J 


Stewart in a locomobil 


For the present | 


test, Mr. Stewart installed a larger boil- 
er in his machine, but with unsatisfac 

tory resuit, as he only succeeded in mak 

ing the ascent in 2:58% rhe third and 
fourth best times were made by Mr. New 

ton in a locomobile and Mr. Wells in a 
Prescott steam carriage, in 3 36%, and 
3:43% respectively 

rhe year 1902 has been a record-break 

ing one for automo iles Following 
closely upon Fournier's reduction of the | 


mile and kilometer times to 


29 1-5 


straightaway 
17 2-5 seconds 
(each of which fig- 
of its fraction several 


the Frenchman’s com- 


seconds and respec- 
tively on November 6 
ures was robbed 


days later by 





Largest Carriage and Wagon Works on Earth j 








Plant covers 
IOI acres, 
devoted to 
a manufacture 
of 
Carri iges, 
Wagons 
and 
Harness 
of all 
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Pleasure Vehicles in almost 
endless variety 
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lers and Sweepers 
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Studebaker 
Electric 
Runabout 
Free from 
noise or 
vibration 


Always 
Ready 
Runs 40 
miles at one 
charge 


|STUDEBAKER 


The Governments of the World 
Use and Endorse 
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Business Wagons, Street Sprink- 


PRINCIPAL BRANCHES: New York, San Francisco, Portland, Or., Chicago, 


Kansas City, Salt Lake City, Denver, Dallas, Tex. 
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CADILLAC AUTOMOBILE 


Good looking, better acting, and by long odds the 
best motor vehicle yet offered. Has a 5 h. p- motor 
in which is incorporated the best thought, the best 
effort and the finest construction of the master build- 
ers of gasoline motors in this country Weighs 1,100 
Ibs., and sells at $750.00. 
in the habit of 


Cadillac as 
THE 


Wise purchasers who are 


**picking winners’’ will pick the 


WINNER OF 1903 





send for detailed de- 


A SUGGESTION 


scription, after which enter your order so as to get 


Better 


prompt delivery 


COMPANY 








§ WILLIAM 


DETROIT, MICH. 





E. METZGER, Sales Manager 

















comes the 


track 


patriot, M. Augieres) 
ing of Winton’s 
by the renowned “Bullet,” by 
Henry Ford, of Detroit. Mr. Winton, on 


the Glenville track at Cleveland, Septem. 


smash- 
record, made 


new 


world 


ber 16 last, made a new track record of 
a mile in 1:02'4, against his previous 


record of 1:06 2-5, made about a year ago, 


Mr. Henry Ford, of Detroit, on a gasoline 





racer built by himself and Tom Cooper 
foe that city, has just succeeded in beating 
Mr. Winton’s time by more than a second, 
! having established a new record Decem- 
ber 1 on the Grosse Point track, Detroit, 
1:011-5. This brings the 


speed of 60 miles an 





of a mile in 
much-sought-for 
hour, or one mile in exactly one minute 
on a track, within slightly over a second 
of being attained; so the probabilities are 
that before long the feat will actually be 


accomplished. 


that shows the remarkable de 


of the gasoline automobile is 


A fact 
velopment 
that during the past eight years the aver- 
age speed of such machines in the long- 
road held in 


15 to 60 miles an 


Europe has 
hour It is 
to note the course taken by 


distance races 


risen from 
interesting 
the different countries and municipalities 
abroad the ma- 
chines capable of such space-annihilating 


in regulating speed of 


capabilities. The general tendency seems 
have 
approval of the 
brakes, steering gear, and various safety 
appliances, the 
facturers’ hands; then to grant the owner 
when he has 
capability properly 
| @perate and manage the machine, which 
always identified number 

The speed limits range from 6 to 
towns, to 


to be to inspection and 


their 


government 


as to 


automobiles 


before these leave manu 


a certificate of capacity 


demonstrated his to 


can be py its 
plate 
12 miles an hour in cities and 
18 te 31 miles per hour in the open 
country The 
of the speed laws is a fine and imprison- 
the magnitude of the 
damage done, 
In Germany, the 


use of steam boilers practically prohibit 


from 
punishment for violation 





}ment according to 


offense and the amount of 


special restrictions on 


steam carriages The idea of govern- 
ment inspection, as above outlined, is a 
good one, for if manufacturers are com 
pelled to place thoroughly safe and ef- 
| ficient brakes and steering gear on their 
machines, there is much less likelihood 


of accident, even if speeding in the open 


country is occasionally indulged in 

To prevent the freezing in cold weather 
the piping, and 
water jacket of the engine on a gasoline 
automobile, besides glycerine and chloride 
lof calcium, which 
posed, chloride of magnesium and chlor 
The fol- 
lowing figures, from La Locomotion, give 
different mix- 
ordinary 


of the water in tank, 


has already been pro 


ide of sodium can also be used. 





which 
(sea salt or 


the temperatures at 
tures of the latter 
with water, freeze: 
(NaCl), 25 


temperature 


| table salt) 
Sea salt parts + water, 75 
of congelation of 
(5 deg. F.) 
(NaCl), 22 
temperature 
(8.6 deg 
(NaCl), 10 parts + 
temperature of congelation of 
(10.4 deg. F.). 
the 
mistrust 


| parts 
15 deg. C 
Sea salt parts + water, 77 
of congelation of 


F.) 


parts = 
12 deg. C 
Sea salt water, 90 
parts 
12 deg. C 
At the 
chauffeurs 
saline of any kind, 
ow. action on metals. It is 
possible, according to the chemist Keller, 


adds, 
use of 


writer 
the 
because of 


same time, 





should 
solutions 


corrosive 


that the chloride of calcium solutions, 
for instance, may have no action on 
metals, such as iron, copper, steel, ete. 
when isolated; but it is true, neverthe 





less, that when these metals are combined 
jin the presence of this solution, as they 
j are in the different parts of the water 
| irculating system, a voltaic couple forms 


jand one of the two metals corrodes 
| rapidly in its presence. This may readily 
be seen if strips of iron and coppet, 
fastened together, are dipped in a sol 


rhe iron, which 
electrode, will be at 
}tacked and disintegrated. It is therefore 
prudent to employ exclusively for this 
purpose neutral liquids, such as glycerine 
or even the heavy oils, 


tion of calcium chloride 


forms the negative 
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MICHIGAN CENTRAL 


“The Niagara Falls Route.” 


FOUR FAST TRAINS 
In both directions, with finest 
equipment of Through Sleep- 
ing, Dining, and Buffet- 


Library Cars. 

Trains leave Chicago daily 
for Derrorr, BurraLo, New York, 
Boston, and the East at 10.30 


| References to former 





a.m., 3.00 p.m., 5.20 p.m., 
11.30 p.m. 

Also for Derroir at 10.00 p.m. 
And leave Detroit daily for Bur- | 
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i “Not es Sez ce 
and Queries. 


HIN rs TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto ‘his is for 
our information and not for publication. 


articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supple ments referred to may be 
had at the once ri 10 cents each 

Books referred to promptly supplied on receipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled 


(8760) J. A. D. asks What kind of 





a composition can I use to build a castle for | 
fish aquarium, that I will net have to bake 
as the potter does It should be white or 


ght stone colo! Aquarium cement is too 


|} dark, and it does not dry without litharge in 


it, and Portlanc, cement does not hold for} 


‘ so small an object I have used plaster Paris 
raLo, New York, Boston, and the |for a castle and soaked it in melted paraffin, | 
East at 12.30 a. m., 9.50 but it softens in a short time under wi 
a.m., 4.25 p-m., 6.10 p-m., |The composition must not ontain lead or| 
10.45 p-m. other poisonous substance A. Following id 

two formule for a hon-polsonous aquarium 
All day trains stop five minutes at Falls paw 1. Melt. somiéiiens weer & maiiae Seat | 
View, directly overlooking Niagara Falls. : | 
Send 6 cents postage for Niagara Falls ) 3 parts of linseed oil, 4 parts of tar, and 16 
illustrated. parts of resin; if not sufficiently firm, keep] 
0. W. RUGGLES, G. P. & T. Agt., Chicago, i. simmering for a_ short time Use warm. 
rhis of course, would be dark-colored 2. ] 
Take 8 ounces of a solution of good glue ar a| 
1 ounce of Venice turpentine and boil tog | 
stirring until mixture is complete The join 
after cementing should be held together for} 
several days to secure the best result, 





CONSIDER 


If it costs $ 10.00 to run a Gasoline Engine 
You can run our KEROSENE Engine for $2.50. 


In use all over the world. 
Absolutely safe 
Marine and Industrial Engines in stock 
NEW YORK KEROSENE OIL ENGINE CO., 
31 Barling Slip, New York. 








30,000 


deaths from Typhoid an- 
nually, in the United 
States une a condition 
worse than war—the re- 
ae 200,000 cases of sick 
1ess caused by impure 
drinking-water Eve sry thinking man should 
know the 


RED CROSS FILTER 


the King of modern sanitary appliances. 


Illustrated Catalog free for the asking; send for it now. 


Metropolitan Filter Co., 
163 WASHINGTON STREET, CHICAGO. 


5 Overcoat 
Qu 


Write for sample. 


DELAWARE RUBBER CO., Dept. 15 
631 Market Street, Philadelphia, Pz. 


Short box over- 
coat, adapted tor 
both wet and dry 
weather, made 








Fire protec 
tion for R.R 
wrecks, carried 
on wreck trains 
two 45 gallon 
Chemical Fire 


(8761) F. C. P. asks 1. What is the 

















specific gravity of acetylene gas A. The 
specific gravity of acetylene g ferred to} 
hydrogen as unit, is 13 referred to ai 

unl it is O02 2. What is the specific grav 
ity of illuminating gas A. No definite spec 
fic gravity can be given f illuminating ga 
on account of its variabi whether 

gas or wat vas, how large arbonized, etc. | 
In general, its specific gravity will be be } 
0.5 and 0.6, referred to a as the unit 

fa inde of aluminium, 60 fee long 10 
feet diameter 4% inch thick, be exhau d 
of all vould it float in the surrounding a 

wha would happen A. As the welg 

of such i ylinder of aluminium is i 
|; pound ind he volume of air it disp 
weighs nly 380.7 pounds, it would no 

in the ai In order that an ol n 
float in quids or gases, it must weigh 

than the weight of the volume of fluid it d 
places t low muecl s a cubic foo \ 
\ bi fo is l juiva ( I 

sh imperia ga n r 74.48 rdina Win 
hester gallon 

(87¢ H. P. A. ash 1. What is the 

mean rica andle | r of 1200 indie 
power at lamp (direct « ent), nd 

part is utilized in lighting the street 

diated below the horizontal A. Foste I 

et Book, gives an empirical formula dete 
mining mean spherical candle power approx 
mately is half the horiz candle power | 
plus one-fourth the maximum candle \ | 
Thus a lamp which gave 1,240 

a ma gave 240 in a I ! 
tion mean spherical candle pe 

tS, the rule giving 70 or ve I 

same result You wi find several 

the transactions the Ame an It 

Biectrical Mngineers on this diffi 

”’. Wha j h wattage required for the a 
lamp A. Such a lamp may take to) 

little ore watts } How doe n in : | 
are compare witl in open al lo ft I 
A. The inclosed a is pref d he ' 
are principally because i osts les te 

ate It runs 100 to 120 hours on one 

ming 4 single lamp can be cut | 

iit without disturbing others If lina 
open ares are used, two must be turned 
together The light of the inclosed at i ore | 
evenly diffused than tha of the open ar 
They consume less current than the ope 
4. What is the wattage required for i as | 
candle power incandescent lamp used on | 
direct current series ling A. An incandescent | 
lamp is usually made 2! t ; watt pe 
candle 5. In the July 26 Screntrirn Am 
ERICAN I find that tt ibles of th new 
East River Bridge are made ' of 37 strands 
arranged in a hexagonal cro ectional form, 
five strands lying on each side of the hexagon 
Now, my query is, How are the 37 strands ar 
ranged to form a hexagon with five strands on 
a side A. As to the shaping of the cables of 


Engines on 
wheels, easily 
handled. Four 
men can lift 
over obstruc 
tions. Space re 
quired 5 feet 
wide, 6 feet long 
and 4 feet high 
Will throw a/| 
stream of chemicals 40 to 50 feet for hours. B be in fire 
extinguishing capacity to 3 1-in. streams of water 


OBENCHAIN & BOYER, - - Logansport, Ind. 





the new East River Bridge, we beg to refer 
you to the Address Engineers’ of 
fice, New East River Bridge, Brooklyn, New 
York 


engineers 


(8763) E. L. 7 I have sev- 
| eral paper-bound books which I would like to 
(Ountinued on page 480) 


writes: 





y Address. . . 


You may have noticed the above announcement before with dis 
belief. We have overcome the skepticism which assalls any radical 
ety from by = ape trade customs 

We offer you two years’ enw sking for the price of one; twice as 
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tery cen, 

Our proposition rests upon our ability to please you and thousands 
like you, even to the extent of building us eapectally for you, it 
we cannot please you from our stock 

pa eave done this for many me with the jobbor, sslesman and 
retailer between us; why not all the m« 

a may 0 ¢ more so how, deali ng di- 
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YOUR SMOKING EXPENSE? 


No risk to you, 
=. erything we my—preven te you and confirmed by 
or 


YOUR MONEY BACK. 


No expense to confirm our statements or your judgment, te there 
any reason for not saving yourself half 
having your taste pleased every time! 
cession of “in between” men unless that is your “ charity? 

In order to get the benetit of BUYING CAREC T as goee on poo 
Bible, send for our booklet “ Rolled Reveries,’ » explains ever 
thing, or to hasten matters—for 81.00 we will one da trial ans 
ment of 25 simes and blends; for Tike, twelve lar 0 a cant 
and two for-a-quarter cigar; Oc, twelve assorted fives and tens, 
Mask h clvar separately wrapped and described and showing you how 
tw a-quarter and we pent cigars can be bought in boxes of 26, 60 
or 100, for from 4c. to bh. others from Ye, to Se. each, 

u hnDediand 
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JOHN B. ROGERS & CO., 
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SAM TLENT Ret B RYT: SPLENDID FOR HEA ING AND. COOKING. 


t what ae 
catalogue, testimo 


HARRISON'S “ware STOVES 


Generates its own fuel gas “+—¥- foment kero- 
sene—the same oi] you use in your lamr 


CHEAPEST AND SAFEST FUEL 


10 to 20 cents a rz spent Cusgiee fuel gas for 
cooking for small family. A gallon of kerosene 
oil costing 8 to 10 cents will furnish fuel tor 
constant blue flame, hottest fire for about 18 hours. 
Splendid cooker, roaster and baker. Makes fine 

eating Stove for rooms, offices, s s 
with BRadiater Attachment. 

NO MORE NEED OF THE EXPENSIVE, 
DIRTY coal and wood stoves, dangerous gasoline 
stoves, smoky oil wick stoves—no more BIG 
COAL BELEA, ashes, kindling, dirt, ete. Our 
stoves are a delight, cimngle easily operated, ab- 
solutely safe, will not explode. All sizes. Handsomely made, last a sere. cea, i eras 43.00; 
2 Burner, $6.00; 3 Burner, $9.00. Radiator Attschment $1.75 extra. ip vers tly. NEE 
every stove as represented or Momey re’ . Order today. You'll be 4 me Wee re old firm. 
Capital $100,000.00. Write teday and learn all about this invention. Oatale eo FREE. * Address, 
AgentsWanted— Men and Women. Wonder- WORLD re 
tal seller. BIG WAGES. Enormous demand. | 5207 World Buallding, CINCINNATE. OHTO 


A 








QUITABLE 


"Ony 


CHRISTM AS GIFT 


ofan E quitab le 


i 1 { 
Policy assures como 


mitsts 


every luli 


Christma: 





eS 






OF I. Send this coupon for particulars of such a policy issued at your age. 
a) THE EQUITABLE LIFE ASSURANCE SOCIETY, 

‘ f 120 Broadway, New York. Dept. No. a9. 
Sai) Please send me information regarding an Endowment for §..........+«. 


Hy if issued at............years of age. 
‘ NEaMOcccccccccccccccscceccccccecccocs cccccceceos 
{ 


TROTTER HH EHH EEE Ee CHEF CHOOT OSES 







a 


a ek sXe Oy ——Y. we “eu 
J 


Tor> Sete are 
ell 
“ooF s - - ) 





420 











_Scientific American 


DECEMBER 


13, 1902. 














Coal 
Pulverizing 


vlOKEI 


fl Smokeless 
Automatic 





that te « nomion ‘ acif-f 1 which saves 
tattle at 0 steam produc- 
; : = het wt mi woers and steam 
ah pan ‘ f ft coal bas eried 
t snd and wat weount of th aused by 
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leover with cloth, but cannot find any paste Every manufacturer should be interested tn 
which is just the thing Can you suggest 
| something It hould attach cloth to paper 7 
securely, be somewhat flexible when done and 

dry quickly A. Bookbinders generally use or ec i 1C 
dinary te paste for covering board or paper 

with cloth it is best made by stirring up the 

four with a small amount of cold water, 

and then running it into hot water to which 2 

a littl alum has been added, stirring until 

smoothly swelled If this be not found strong e | 

enough, make a little starch paste in same 

manner and add some Venice turpentine, 

(8764) A. M. says: If you take 2 Write us for information. 
drachms of sugar of lead, dissolve in %& pint 

of water, then take 6 drachms of hyposulphite THE STANDARD WELDING CO., 
of soda, dissolve in \& pint of water, then Cleveland, Ohio. 

mix the two solutions, you will get a preci 

pitate Now what [| want to know is, What! The FH H & 

the precipitate and what Is the solution | cena anna 
want to use’ Does it contain lead enough to! Novel, practical useful. Show- = : 

be injurious to the human system? A. Sugar] ing, "ante i cormat ti 

of tead (lead acetate) and hyposulphite of | international date line where 

soda (thiosulphate of soda) react with the | {0% day ard night encircle the 

formation of lead thiosulphate and sodium ace-| earth. Not a complicuted in- 

vention designed for scientific 
tate. If the sugar of lead and hypo be taken | anq educational purposes only, 









fame an be regulated at will, just like 
sea jet N coe. when not in use 
ving material and laber 

are half-burnt 

” } Even 

‘ mean alorost impalpa 

wider which ts ewally 

lrawn aw when necessary 

r greatest money and 


labor saving ma 
cbine of the Mth 
century. Should 
~ in all factor 
ies and on all 
steam-boate 
Can be attached 
willer 


cbange in boller 
accessories 





Cw Full information on 


THE IDEAL FUEL-FEEDER CO., 
164 Montague Street BROOKLYN, N. Y. 


ENGRAVING MACHINE 


FOR CUTTING SUNK OR RAISED 
LETIERS AND DESIGNS 


IN BRASS, STEEL OR OTHER METALS 


SINKS tre COST 
RAISES tre QUALITY 


Geo. Gorton Machine Co., Racine, Wis., U.S. A. 
Over 300 in use by al! trades 


rpplication to 

















It's the easiest, quickest, 
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direct from us. 
THE GEM CUTLERY CO., 50 Reade St., New York 
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on the secondar cireuits, will it make the 
incandescent lamps flicker? A. The ordinary 
series arc lamp cannot be used on constant 
potential mains Ar are lamp provided with 
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and inclosed arc, and are in use in very great 
numbers in many places We do not think 
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they are bridged across the secondary circuit. 
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linen does not retain the body heat as well, 
and in this climate it is very probable that 
inen mesh would be pronounced too cool to 
wear by very many people. in favor of linen 
we have the fact that the linen fiber is a 
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genous fiber, and hence not as stable of resis 


iso, linen allows the perspiration of 
to pass through and evaporate more 
It would seem as though the advan- 
both kinds of undergarment are pretty 
1lanced, and that preference is really 
of choice and comfort, not of health. 
) TT. A. K. says: I have some 
in the powdered or precipitated form 


ch I 
metallic surface, 
| the selenium and 

Will please 
doing same? 
the 


want to spread a thin coat over 
after which | want 
make it sensitive 
give me detailed 
Is there anything 
that it 


you 
s. for 
|. dissolve selenium so can 
1 over the surface so that the solvent 
and the selenium, which 
afterward A. There are two 
selenium The one is 
other is in- 
then 
Both 


leave 
nnealed 

forms of 
n carbon bisulphide ; 
but if it be melted 
it also 


the 
and 
soluble. 
selenium chloride. 


asks: 1. What would 
in a perfect vacuum? A. 
vacuum should 
the atmospheric 
force of the vapor of 
vacuum applied at 
should register at 
surfaces 2 


cooled 


becomes forms 


) MF. S 
register 
corre- 


netric perfect 


bsolutely with pres 
elastic 
A nearly perfect 
of a barometer 
vels of the mercurial 
registers at % inch Is it 


One-half 


near a per- 
barometric 
and is equal 
square inch 
barometer 
lamp globe? 
the best In- 


uum A inch of 


s only a partial vacuum 
of a pound 
3. About 


in an incandescent electric 


pressure per 


what would a 


from oxygen the vacuum 
much less, 4. Can a perfect vacuum 
A. We understand that a perfect 
has not yet been accomplished. The 
rfect vacuum yet claimed Is 1-500,000,- 


with gas free 


‘ 8.00. Complete set of Blue F with 

each set of Castir . Sent C. 0. D. if $2.00 is 

sent with order f cas sent 
nuietitpinnstlenis at, Leuls, Mo, 


Dixon Motor as. 





cientific 





American 


uilding Monthly 





COUNTRY 
HOMES, 
$2,000 
AND UPWARD 


loving people. 


Jt ment. The 


houses 


PRIVATE 
HOUSES 


household furniture, 


STABLES 


INTERIORS 


family paper 


ARTISTIC 
GARDENS 
price, $2.50 per year. 


] 


HE AMERICAN PEOPLE are notably a home- 
‘Lhe 
of the Scientific 
specially to stimulate ideas in regard to a 
the building of the home and its interior treat- 


are as varied as possible in architectural style, 


“Talks with Architects’ 
of great practical value 
given to such details as attractive doors and 
wt porches, gardens and gardening, mantelpieces, 
etc 
published with every house iliustrated in our 


monthly of the greatest possible interest as a 
Sample copies will be sent free 
ed to present subscribers ; those who are not sub- 

scribers should. not fail to obtain a copy from ° 
a newsdealer, or we shall be happy to forward 
a copy on receipt of 25 cents. 


selected 


TALKS WITH 
ARCHITECTS 


BUILDING MONTHLY 
American is designed 


for illustration 


ARTISTIC 
FURNISHINGS 


COMPLETE in design, in cost, in locality, and in regard 
FLOOR PLANS | to the materials from which they are con- 
structed. No one who contemplates building a 
Sad a house should fail to subscribe for the Burrp- 
ING MONTHLY No architect or builder | HOUSEHOLD 
GREAT should be without it. Both will find the NOTES 


suggestive and 
Special attention is re) 


FOREIGN 
ARCHITECTURE 


The floor plans are 


columns. Present subscribers to the ScrEen- 
mJ TIFIC AMERICAN, who are not familiar with a 
the BurLDING MONTHLY would find this 


LEGAL NOTES 


BOOK REVIEWS 


Subscription 





PATENTS 


RELATING TO 361 Broadway, 





the volume 


BUILDING 





MUNN & CO., Publishers, 
Scientific American Office, 


Ft 


WITH OUR 
READERS 


New York, 














Ss. 5 awe os 











DeEcEMBER 13, 1902, 


Scientific American 








—— 





Paint or Whitewash the 
Easy-Economical Way 


Save 907 


Hook’s Pneumatic Coating Machine 
Equals Twenty Men With Brushes — 
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 


as to appearance and durability; cleaner 


than brush-work; no ecaffolds nor ladders 
required. No one spending $35.00 for paint- 





ing or whitewashing can afford not tohave 
this wonderful labor-saving device. 
one can operate it. Figure out the saving in labor. 


We have put «<« 


STAY-THERE” 





Any- 





PAINT 


on nearly everything from Ocean Steamsbips to Row 


oats ; 


from Grain Elevators to Corn Cribs. 


(Weather-proof and Fire-proof) 


h the cost. 
ne tale. 


11-27 Hook Bidg., 


A substitute for 
Our twenty-four page t 
F. E. HOOK, 


1 nt 
1 paint « 








Better and as cheap as whitewash, 
We shall appreciate your enquiry. 


Hudson, Mich., U. S. A 








STARRETT TOOLS 


Embody the most advanced ideas in fine tool-making. 
They are a necessity to the mechanic, a luxury to the 
amateur, a delight to both 

Catalogue No. 16 B, sent on request. 


STARRETT CO., Athol, Mass., U.S.A. 
EVANS 


VacuumCap 


This appliance wi)l massage 
scalp and increase circula- 


THE L. S. 


the 
tion without rubbing or irrita- 


tion. It will stop hair from fall- 
ing out. encourages a beaithful 
crow'b and is guaranteed to give 


satisfaction. Address 


EVANS vacuum oo co... 
Louls, Mo. 





THE .BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond, M.D. A val- 


uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: ) 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers 


$1000 for $2 


IDEAL 
REGISTRATION OUTFIT. 





Pouicres issuep BY UNION CASUALTY & SURETY Co. 
REMIT BY MONEY ORDER OR EXCHANGE DRAFT. 





This handsome leather combination card-case and 
pes ket-book, with $1000 at death and $40) a month for 
Injuries from accidents as specified. Also Certified 

otograph of yourself, and our perfect identifi 

a service. Oost of all; 82 per year. Send $2 for 
an outfit, and if not satisfactory your money will be 

refunded. 


COMMERCIAL REGISTRY CO., 
Dept, I, St. Louis, Mo. 
AGENTS WANTED 














a9 





This is the 1902 model. The 1903 will 
be ready Dec. 2Uth. Write for particulars. 


THE MERKEL MFG. CO. Dept. A. | 
Milwaukee, Wis. 


Moosehide Meccaaias 


METZ & ee y Bes Wis. 
100 Main Street. 

Price, Men's, #2.75 

Ladies’ and Boys’, $2.25 
GENT, PosTPArID, ” PRICE, 
Write for our illustrated circular and 
Pricelist of hand-made hunting shoes 
@nd moccasins of every descript) yn 








ON RECEIPT « 





IT BEARS INSPECTION 


4 ffs eri 


SING! 
GUT 
















rfection 
in design,simplicity,and 
superior workmanshp 
and finish make the 
H. & R. SINGLE GUN 
the best boliday gift 
Your dealer can sup 
ply 0 or we will sell to you 
ect. 


Harrington & 
Richardson . Arms Co.., 


Dept. S., 
Worcester, Mass. 
Makers of 
H. & R. Revolvers. 
Catalog for postal. 








JUST READY, 


DIES 


CONSTRUCTION AND USE 


For the Modern Working of 
Sheet Metals. 
By JOSEPH V. WOODWORTH 
This book is a complete treatise on the subject 
and the most comprebensive and exhaustive one in 


existence. book written by a practical man for 
practical men, and one that no diemaker, machinist, 





THEIR 





toolmaker or metal-working mechanic can afford to be 
witbout. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use, are shown, and 
| their construction and use described in a clear, pract! 
cal manner, s that all grades of metal-working me- 
chanics will be able to understand thoroughly bow to 
design, construct and use them, for the production of 
the endless variety of sheet-metal articles now in daily 


Many of the dies described m this book, were de- 
signed and constructed by the author personally, others 
under his personal supervision, wile others were con 
| structed and used in the press rooms of some of the 
| largest sheet-metal goods establishments and machine 
| shops in the United States. A number of the dies, 
| press fixtures and devices, which forma part of this 

0k, have been s« ed from over 18 published 
articles, which were contributed by the author to the 
columns of the “American Machinist,” “Machinery” 
and the “Age of Steel,” under bis own name, 

No obsolete die, press fixture or device bas found a 
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For a period of fifty years Munn & Co. 
have acted as solicitors of patents, 
and during this period have filed 
more applications for patents than 
any other attorneys in the United 
States. The following extracts 
from letters recently received will 
give some idea of the manner in 
which the professional services of 
Munn & Co. have been appreciated 
by those who are best qualified to 
judge of this matter, and this evi- 
dence of satisfaction is all the more 
noteworthy, inasmuch as_ these 
words of commendation have been 
uttered without any suggestion or 
solicitation on our part. 


I have received the patent papers for my 
storage battery and I assure you I am very 
|much pleased with the treatment received from 
you in every particular. You were frank to 
point out my errors, and careful to draw out 
all of the little points and detaile which I 
now see the importance of and which would 
have been left out. If inventors knew the 
Interest you take In their work in connection 
with your experience and ability, which no 
one questions, I am sure they would not so 
making applications for fear of errors 
be at a loss to know whom to employ. 
H. P. King, Electrical and Machine 

Works, Osgood, Ind. 


I appreciate the thorough, business-like 
}manner in which you transact your business, 
and will not fail to have a good word for 
Munn & Co. when an opportunity presents 
itself. 

Emile Weidig, 
Stoves, 


Crockery, Glassware and 


New Orleans, La. 

We are pleased to note that you have been 
successful In obtaining our patent, and we 
again thank you for the interest you have 
shown and for the able manner in which you 
have conducted our case. 

Hibbard Brothers, Gas and Gasoline En- 
gines, Sandy Hill, N. Y. 


Permit me to thank you for your care in 
looking after my interest in the case while 
pending, coupled with your great courtesy in 
all of our correspondence. also received 
copy of the Screnriric AMERICAN. It af- 
fords me pleasure to say that I have been a 
reader of this valuable paper for many years 
and expect to continue during life. 

Cc. P. Brown, M.D., Spring Lake, Mich. 
mention 


I thank you very much for the 
made of my invention in the Screnrivic 
AMERICAN, and I think this ought to bring it 
before the manufacturing public in pretty good 
shape, and I hope I may see my way clear 
to placing a standing advertisement with you 
in the near future. 

W. J. Smith, 


Permit me to thank you 
hess and accuracy, by which 
endeavored to protect my 
that I may have not the 
the pleasure of other 


you. 
H. West, Bastabuchie, Miss. 


for the ability with which you 
ease before the Patent (ffice. 
John Carter, Malden, Mass. 


very much 


Lumber, Detroit, Oregon. 


for your prompt- 
you so earnestly 
interest I trust 
privilege alone, but 
business relations with 


Charles 


I thank you 
conducted my 


toth Mr. Orr and myself are 
pleased over the prompt manner you have 
looked after this matter for us I shall be 
pleased to recommend you to clients who may 


be Interested in patent applications 
William A. McDonald, Counselor at 

Law, Gloversville, N. Y. 
We thank you for the diligent manner ifn 


which you have prosecuted our claim, and its 
successful termination. 


Beman, Hyde & Co., Ridgway, Pa. 
I beg to express my appreciation of your 
successful efforts in securing for me claims 
that are so broad and fundamental in their 


character. 


George L. Dale, New York, N. Y. 
We shall be pleased to give you al! the 
work we have of this kind in future and are 


much obliged to you for your courtesy in this 
matter. 
Treat & Converse, 
sion Merchants, New York, 

We are greatly pleased with the service 
which you have rendered us and wish to thank 
you for your promptness and honorable deal- 
ing throughout 

Frank I. 


Dry Goods Commis- 
i "Me 


Portland Ce 
Mich. 


Post, Michigan 

ment Company, Coldwater, 
well pleased with the way that you 
earried through the full number of claims, 
thereby getting for me a good, strong patent, 
and you can feel assured of getting my patron- 
age in the future should I decide to have any 
other patents. 

Edward M. Howell, Denver and Rio 
Grande Railroad Company, Denver, Colo. 
Please accept our thanks for your masterly 

treatment of our case, and the perfection of 
your work 

8. M. Salisbury & Bro., Booksellers and 

Stationers, Aberdeen, 8. 

We were most agreeably surprised to learn 
that you had secured such broad claims in 
spite of the action of the Patent Commis 
sioner We wish to say that in every case 
you have conducted for us the results have 
been greater than we anticipated. 

8. Kidd, Kidd & Depue, 
So. Norwalk, Conn. 

This makes the fifth Letters 
have been granted to me through you during 
the past year I wish to thank you for your 
promptness and the careful attention which 
you gave to my business 

Fred Menzer, The Menzerette 

Company, Flint, Mich 
I thank you kindly for your promptness and 


Am 
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Patent that 


Vehicle 


honesty, which I appreciate highly 
John R. Kirk, East Las Vegas, New Mexico. 
Let me give you my best thanks for the 


masterly way in which you procured for me my 


Patent, as you got me more concessions than 

I ever hoped for, and for this there will be 

only one Patent Agency for me and that is 

|MUNN & CO. As far as in my power I will 

recommend you to one and all that have any 
patents. 


Datow, New Orleans, La. 
MUNN & CO., 
Solicitors of Patents 
361 Broadway, New York. 
625 F Street, Washington, D. C. 


Dmil P. 
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“The ideas gathered from your magazine 
have enabled me to formulate systems for 
Mr. Patterson's ' 
bills, etc., 
which has simplified this work greatly,” 


letters, books, pamphlets, 


telegrams, orders, addresses, 


And the United States Fidelity 
& Guaranty Company say :— 
‘Since the first of the year, when we 


subscribed to your magazine, we have com- 
pletely changed our methods of hookeep- 


ing, and have been guided solely by 
the suggestions contained in SYSTEM. 
We find the work is more simple, and, 


better still, there is less chance of error."’ 


And what a monthly reading 
of SYSTEM has done for them 


it will just so surely do for you. 


@ The man of experience gets in SYSTEM 
the experience of other men. To the young 
man beginning business, to the clerk, book- 
| keeper or student, SYSTEM is more than 
a business colleg=. 

To enumerate 3YSTEM'S contributors is sim- 
ply to name the foremost system experts and the 
strongest businesa men. 

The general articles they write will help any 
man—business or professional, The special arti- 
cles for one's own work no man can afford to miss, 















Systems actually used 
tn large, successful fac- 
tories, offices, stores, 
banks, publications, pro- 
fessions, are described in 
detail. And experts show 
bow these same systems 
can be adapted to smaller 
businesses. 
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The field of SYSTEM 
is so broad it is not pos- 
sible to particularize. But 
no matter what your busi- 
ness of profession, one at 
least of our experts is fa- 
miliar with it, and tells 
the best of what Le knows 
ia SYSTEM. It. your _appears monthly, in ad- 
—- to consult Sim dition to the general con- 

ly. tents of the magazine. 


To yearly subscriber the advice of any 
erall tour our experts or their assistantsis tA 
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of each man and his specialty. 
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Engineering Notes. List 5 5 road being laid will reach the Wankie 
The British Admiralty are carrying out omas or Ss ecor | coal field region by the beginning of 1903, 
numerous experiments at Devonpert with ofors List The Russian gove ronment has completeg 
a view to ascertaining the most suitable} INS $1,000 | the surveys for the railroad from Odegsg 
means of preventing torpedo craft from vine Ceo pA faeete via Nicolaieff and Kherson to Jankoi, on 
jumping” obstacles placed across a har at 4) = the Sevastopol road, with a branch of 
bor entrance as a defense against sera yy about thirty miles to Ochakof. Although 
attack The obstacles for the purpose of = fh. Thomas Moter Co. | | this road is principally of strategical 
the experiments will comprise steel haw vra.o, N. Y, value, it will be highly beneficial to the 
sers, nets, and balks of timber A torpedo | commercial development of the region by 
) y ywerful engines and a strong ypening up a large tract of grain-produc- 
boat with powerful engines ¢ ee H. B. OLMSTEAD COMPANY, ol ; 4. “ke ; " 
ly-built hull has been specially selectec ing country that ias hitherto been 
for the tests PATTERN and MODEL MAKERS severely handicapped owing to the lack 
\ PI 
Automobile and Engine Work a Specialty of railroad communication. The dredging 
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| ARD TO PUNCTURE rival to Odessa in the grain-exporting 
guarantee a speed of eleven knots paar H trade. 
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twenty pilots and will cruise off shore Experiments have been carried out on 
Her crew consists of a captain, one mate, | CHICOPEE FALLS, MASS. [a railroad near Frankfort with a device 
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sites . | the charge — that’s why | 
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ct keel, 
feet 


28 feet beam, 17.6 feet deep, = 


draught 


and 
and 
Ger 


the Nord, Ouest 


companies of 


Orleans railway 


directors of 
France 
Dutch 


representatives of Belgian, 


English roads recent 


to make 


man, Austrian, and 


ly met at Paris, in order arrange 


ments for a through-train service from 
"aria to Pekin It was shown at this 
meeting that the trip could be made by 
way of St. Petersburg and Siberia in| 
eighteen or nineteen days, while the sea 
route, either by the Sues Canal or the 
Atlantic and Vancouver, requires from 
thirty-two to thirty-three days. All that | 
seems necessary at present is an arrange: | 
ment of timetable connections and the} 
selection of cities in which through! 


tickets may be purchased, It is said that 


through tickets will be delivered at both | 
Havre and Cherbourg, and trans-Atlantic | 
companies will be able to state before 


boats leave New York whether or not con 


made with through trains | 


rhe 


nection will be 


to the Orient same 
the daily 
Southampton and Paris. It 
the recent 


form a combination with the trans-Ameri 


arrangement 


will be made for service be-| 


tween was | 


aiso decided at meeting to 


ean railroads and trans-Pacific lines, so 
that round-trip tickets from New York 
to Pekin could be sold at the former city 
with the privilege of going by the Pa 
elfic and returning by the trans-Siberian 
route, or vice versa. The time required | 
from New York by either route is about | 
the same 

A further important step toward the 
realization of the late Cecil Rhodes’ great 
transcontinental railroad across Africa, 
linking Cairo with Cape Town, has been 
completed by the opening of the treck be 
tween Bulawayo and Salisbury via 
Gwelo, a distance of 300 miles. By the 


completion of this 2,009 miles of 


track of the 
through traffic 


section 


Colonial gage is open to 


from Cape Town to Beira 


The South African war somewhat retard- 
ed the progress of the work, as it was not 
possibie to forward the material north 


Town, so that work had 
the 


However, 


ward from Cape 


to be suspended at Bulawayo end of 


the section other portions of 
the route were 
As this 


will appreciably 


proceeded with meanwhile 
to traffic, it 
progress of 
as it will 


section is now open 
the 


the through Cape to Cairo road 


facilitate 


now be possible to forward the construc 


tional material from the landing quays| 
from the Cape Colony and Beira ports 
direct to the railroad head. The Cape to 


Cairo track is laid for eighty miles north 
of Bulawayo in the direction of the Vic 
toria Falls. It is anticipated that 
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| misplaced, 


the same line of rails, or if a switch is 


while in addition it also ren 


ders telephonic communication between 
locomotives possible. For the purpose of 
the experiments two locomotives were 
tarted for the same point on the same 
line of rails. When they were a certain 
distance apart, the apparatis on each 
locomotive gave signals to the engineers, 
who were then able to enter into com 
munication 

Some time ago the Screntiric AMERICAN 
described — the rehuantepe Railroad 
cheme, by which President Diaz hopes 
to divert the commerce of the Atlantie 
and Pacific oceans acros this narrow 
part of Mexico, The plan has received 
still another setback Dispatches from 
Salina Cruz, the Pacific terminus of the 
road, tell of 1 terrific erie of earth 
quakes and tidal waves which wrecked the 
harbor improvements at that point and 
have involved a loss of half a million dol 
lars Although President Dia still 
firmly believes in the feasibility of his 
scheme, capitalists will probably shrink 
from investing their money in a region 
which is likely at any time to be de 
stroyed by a volcanic eruption The 
ruined road was built and thrown open to 


1885, after seventeen years of 


and 


traffic in 


alternate failures renewed attempts 


to complete it. 

propeller for ocean 
teamships has been invented by Count 
Rudolph von Westphale, of Vienna. In 
this new design the four blades that ust- 
run out from the boss at the end.of 
shaft are substituted in straight and 
that are at- 


A new type of 


ally 
the 
flattened 


supports by blades 


tached to their ends. The propelling 
ylades have their outer ends at the same 
general angle of the screws, while the 
inner ends, instead of coming together at 
the center of the boss, meet at the outer 
extremity of the boss, where they are 
held in position by a circular band. The 
wheel practically has eight propeller 
blades. The outer blades are only half 
the width of the ordinary blade, and six 


|inches shorter than the regulation wheel 


on the port shaft. Practical tests with 
this new propeller have been carried out 
on the North German Lloyd steamer 
‘Frankfort;” and it was found that in 


the revolutions of the two types of screws 


the new propeller made 68 revolutions per 


minute as compared with 70 revolutions 


of the ordinary propeller, though the 
| speed was the same in each instance. The 
|main objects claimed for this new pro 
peller are less vibratien, and greater 


consumption and steam 
with the present 


economy in coal 


power than possible 


type of propeller, 


are 
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Electrical Notes. 


The Northern California Power Com- 
pany, which furnishes power to a great 
variety of industries in one of the most 
prosperous sections of California, has re- 
cently installed a 4,000 horse power gen- 
erating plant at the Cow Creek station, 
which is situated in the high Sierras and 
is typical of the many transmission plants 
which have recently been installed in 
California. The ultimate capacity of the 
station will 8,000 horse power when 
the demand for power reaches this 
amount. The company has already in- 
stalled 3,000 horse power at another gen- 
erating station, known as the Battle 
Creek station, thus making the present 
total capacity of the company’s electrical 
installation 7 000 power. Among 
the supplied with power by 
this company are ore-smelters, the city 
waterworks at Red Bluff and Redding, and 


be 


horse 
industries 


the operation of large air compressors at 
the Mount Copper Company’s mine at 
Iron Mountain For lighting current is 
also furnished to the cities of Redding, 


Red Bluff and Willows, and the towns of 
Cottonwood, Anderson, Corning 
and Vina. These towns lie along the Sac- 
ramento River and are located in one of 
the fertile valleys .n California. 
Irrigation necessary most of the 
lani in this valley, and electrically-driven 
centrifugal pumps are employed to raise 


Keswick, 


most 


is on 


the water to the irrigating ditches. This 
cheap method of placing in the hands of 
the farmer the ability to obtain water 
away from streams and creeks has made 
him independent of the great water com- 
panies, and has rendered it possible to 
develop large areas of land which would 
otherwise be practically desert wastes, 


Many of in 
operation in California driving pumps for 


thousands motors are already 


irrigation werk, and immense develop- 
ments are yet to ensue from this appli- 
cation of electric power. The apparatus 
which the Northern California Power 


Company has recently installed in its Cow 


Creek station consists of two 1,500-Kilo 
watt, three-phase, Westinghouse alterna 
tors, which will be driven by impact 


waterwheels supplied with water under a 


head of approximately 900 feet, 

Electric 
Italy 
most 


traction is especially active in 
time, the 
electric the 
system, has com 
branch from Varese 
and the tests which have 
made on the line Gallarete 
to the last named point proved quite satis- 


at the present One of 


railroads, 
recently 


important 
Milan-Varese 
pleted an important 
to Porto Cerisio 
been from 
factory. The grades are considerable over 
the 
as high as 
motives, 


new branch and in many places reach 
The electric loco- 
ppd in 


20 per cent 


have no 





however, 


making the trip at a speed of 35 miles an 
}hour, which could not be veneliad before 
by the steam locomotives The train 
makes the run from Porto Cerisio to | 
Varese, or 8.4 miles, in 17 minutes in 


spite of the grades and sharp curves. The 
Milan system, which has already been de- | } 


scribed, contains a line from Milan to | 


Gallarete, 24 miles, and from this point 
are three branches to Porto Cerisio, | 
| Laveno and Arona, of 20, 15.6 and 18.6 
besiies respectively. Trains have been 
running from Milan as far as Varese, or 
35.4 miles, for some time past, but it is 
only recently that the line has been ex 


8.4 miles, making 
The work 
yet been 


tended to Porto Cerisio, 
the total distance 43.8 
on the other branches has not 
completed. On this road motor cars and 
jtrailers are and trains are gener- | 
ally made up of two motor cars and two 


miles, 


used, 


trailers An electric locomotive is also 
used for freight and postal cars and sev- 

eral new locomotives are to be built. At 
last accounts there were 32 trains run 

ning over the Milan-Varese section, among 
|which were 7 direct trains which made 
but one stop between the terminals and | 
cover the 44 miles in 53 minutes. In| 
view of the success of the recent tests | 
and the completion of the new branch, | 
the project for electric traction from 
Naples to Rome, which has been discussed | 
for some time, is being actively taken 
up. Besides this, there will be several | 
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branches such as Velletri-Terracina and 
others in the south of Italy The exten 
sive system which is contemplated will 
take a large plant, this being estimated 
at 40,000 horse power, of which the 
Naples Rome system alone will require 
25,000 A number of hydraulic plants 
are to be erected to supply the roads, 
and these will use the falls of the Liri 
and the Volturno, as well as the Anione, 
the Pescara and several other streams. 
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by the end of 1904, and the cost is esti- 
mated at $3,500,000 The Shanghai 
Municipal Council reserves the right to 
take over the roads at the end of twenty- 
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T have nearly complete volumes of the Sct- 
ENTIFIC AMERICAN for some thirty-five years, 


* ae 
" ~*~. and consider myself a life member. 
em in on a . T. J. Howe, Owatsuna, Minn. 
: T have subscribed for your paper over forty- 
r eight years, and have not missed a copy, an 


would not be without it. 
F. M. Wiser, New Haven, Conn. 


Typewriter he | | - Pres. Angell, of the University of Michigan, 


when questioning students in an important 





one years on specified terms 

A system of electric heating has been | 
adopted in the cars of the electgie 
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Science Notes, 

A. Winkelmann states that as a result 
of his experiments on the diffusion of hy- 
drogen with platinum, he finds that the 
rate of diffusion increases after the plat- 
inum has been treated for some time. It 
is proved that this is not due to expulsion 
of occluded air, but to the crystalline 
structure assumed by the metal. When 
the platinum has passed into this state, it 
persists therein. The diffusion of hydro- 
gen through red-hot platinum is not pro- 
portional to the pressure of the gas, but 
it is probable that the diffusion is accom- 
panied by a dissociation of the molecules, | 
and only the atoms of hydrogen pass | 

| 
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AKRON ; York «here u through metal. The results agree with | 
OHI aoe epee 2) ; the formula obtained in previous experi-| 
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| ments The present experiments were 

made with a platinum tube 19 cm. long, 
\4 mm. in diameter, and 0.1 mm, thick in 
|the walls. The metal was heated electri- 
| cally 













| <A writer evidently versed in the prac- 
cs manufacture of mantles contributes 
ha © rey) a contemporary the information that 
he Spred Lite Flash Lap |¢s di chemicals in 1,000 mantles cost $17.50; 
Enstantencous ANsetniaty Safe to Handle. the fabric prepared, $13; the shaping, $14; 

coating, $3.75; boxing, labeling and pack- 
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Lamp, w with harges ’ P. wider, one 
lamp prepald Fe 1.98 ing, $3.75; profit, and selling expenses, 
aAvene & FAGAR. | $6; total, $60. Or the manufacturer can- 
No, 81 Nassau ‘Street, |not sell a reliable mantle for less than 6 
New York City. cents apiece. 
Smoke It has been found that when photo- 


| graphic dry plates are cut with a diamond 
; on the side opposite the film, and then de- 
veloped, the film turns dark along the 
edge of the plate to the breadth of a few 
millimeters. The film always develops 
| first on the side next the glass. This ef- 
| feet has been traced to a momentary 
fluorescence along the line traced by the 
diamond, the radiation penetrating the 
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STeeRitizeo, cogeeess 








lecovered it looks like a vertical vein, but 
soon flattens out on depth. The mining 
ch Bristies there is more like coal than gold mining 
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large edifice, which probably consisted 
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of two stories, were also found. Some 
lof the blocks bear quarry marks difficult 
to decipher. These masonry blocks, 
| which have been examined by experts on | 

STANLEY $4 (0 the spot, are believed to be the ruins of 
‘Straight Back Trunks ’ the ancient theater of Alexandria de- 


ind. Seve Set . = " : . | 
The Now Kind. x. inrew back top| | scribed by Strabo. The discoveries are 
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Egyptologists to axcertain their exact 
| origin and the era to which they belong. 
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ful economic value, as the latex obtained 
from it loses its plastic character after a 
pe months, and becomes friable. 

A series of experiments has been made 
Lid., Toledo, 0 rs iby Schaible to determine the effect of 
_—|diminished air-pressure on the growth 

and germination of plants. The apparatus 


s LENE used is fully described and illustrated | 
ENGINES and details of numerous experiments are 
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from 8 to 90 H. P | siven Che results arrived at were that, 
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cently declared that the five million tech 
nical experts of all grades throughout the 
world had too small a share in law mak 
ing and the administration of the various 
states. He maintained that technical 
knowledge was of such importance as to 
warrant the creation of politically inde 
pendent technical departments in every 
country 

Dr. Oliver P. Hay of the American 
Museum of Natural History has found the 


|humerus or upper wing-bone of a great 
}auk’s wing among a number of bones and 


shells sent to the Museum for examina- 


|tion by the State Geologist of Indiana. 
|The bird has been extinct since 1844. The 


most remarkable thing about the dis 
covery is that the bone was cug from a 
mound at Ormond on the south coast 
of Florida. The north coast of Massa 


| chusetts is generally supposed to have 


been the most southern point the bird 
jever reached. 

Some interesting experiments in the 
interest of science have recently been un 
dertaken at the Turin Physiological In 
stitute, with the object of ascertaining 


the proportion of carbonic oxide necessary 


in the air to destroy human life. Signor 
Teodoros Scribante of Turin placed him 
self unreservedly in the hands of Prof 
Mosse for the purpose of the investiga 
tion. On three successive occasions Sig 
nor Scribante was confined in a hermeti 
cally-sealed iron chamber, the air of which 
was mixed first with 1-333 of carboni 
acid, then with 1-285, and lastly with 1-233 
At the third experiment the courageous 
patient ceased to breathe, and was found 
to be in a cataleptic state, from which he 
was restored only by means of oxygen. 
The London County Council has been 
carrying out for several months interest 
ing experiments for the purpose of ascer 
taining the degree of effect different gas 
eous and liquid disinfectants exercised 
upon microbes Various materials, in 
cluding cloth, unvarnished wood, linen, 
and wall paper, all of which in ordinary 
practice often require to be disinfected, 
were experimented upon. As regards fluid 
disinfectants, it was found that corrosive 
sublimate, one part in one thousand, with 
24 hours’ exposure, destroyed all mi- 
crobes, including the spores of anthrax 
and the tubercle bacilli; carbolic acid 
in five per cent solution, with 24 hours’ 
exposure, failed to destroy anthrax spores, 
but was efficacious in all others One 
teaspoonful of Condy’s fluid to a pint of 
water, with 24 hours’ exposure, gave a 
negative result; when used in five times 
that strength it was still practically of no 
value. Bleaching 
speaking, only destroyed the less resistant 


powder, generally 
forms of microbes, though in the case of 
anthrax spores on paper and on linen 
it was more effective than carbolic acid 
The typhoid bacillus was killed by all 
disinfectants used, except Condy’s fluid 
and bleaching powder The diphtheria 
bacillus was killed by formalin and sul 
phur dioxide. Anthrax spores were only 
destroyed with certainty by the perchlo 
ride of mercury, the other disinfectants 
either failing occasionally or being un 
certain For tubercle bacilli carbolic 
acid and perchloride of mercury were the 
only disinfectants efficacious on each ot 
casion, and it is especially deserving of 
notice that neither formalin nor sulphur 
dioxide was efficacious for wood or cloth 
infected with this bacillus 
According to the Lancet, evidence 

cruing that the practice of adding arti 
ficial coloring matter to milk is increa 
ing. Samples are commonly met with 


| thus colored to give them a rich but false 
'ereamy aspect The natural color of} 


milk bears no relation necessarily to the | 
amount of cream present. It is very de 
sirable that this practice should be 
stopped. 
dye commonly employed and it is for- 
tunate that it is harmless, though that 
fact does r~t justify the device. Certain| 
coal-tar dye ave, however, been det ected | 
in milk and among them methyl-orange, 
or, in chemical nomenclature, the sodium 
salt of dimethylaniline-azobenzene sul- 


phonic acid. 


We believe that annatto is the 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements, 
HARROW.—H. H. Larsen, Crookston, 
Minn. Mr. Larsen’s present invention is an 
improvement upon a construction previously 
patented by himself. The improvements con- 
sist in making provisions for the operation 
of the front and rear axles by a single ad- 


One Quart Size 
justing lever having opezative connection with 


both axles. The axles are also constructed $2.50 NON-FREEZING 
so as to bring the running w heels within the All our extinguishers filled with the marvelous “Tittle Giant ” solution 


limits of the frame. The middie rank of 


teeth are grouped in such a way that the and operated on the pump principle 


operation of the individual teeth doec not 
interfere with other teeth or the teeth of References ia Fire Insurance Companies and Fire 
other ranks in front or at the rear. Departments ir in 1& 

e United States. 


seve niet mprovements | The Little Giant Fire R Extinguisher Company 


City, Miss. The beaks of these forceps are ‘ 
thin and sharp and yet strong, and are adapted 19 Liberty Street New York 
to be forced into the tooth sockets around 2 
tooth roots, whereby a very firm hold is ob 


Oe] R 
A NEW tained on the latter, so that they may be 


By the use of this instrument 


ELECTRIC HOIST oy somanaiaan * cut away the alvedil in 


order to obtain access to tooth roots whose 
for rapid handling of loads under 5 J] tops are broken off, since the beaks can b 
tons. This hoist i: designed for use }] forced into the sockets, whereby they cut 
in shipyards, dock.s, machine shops, amas and a saamere the surrounding bom 
ctcey and is light, compact, weather- ve aii cecuienilies oF t ga a nod 
proof and practically indestructible. 9} extraction ‘ 

It has a lifting capacity twice as DENTISTRY.—G. G. Manrtn, Pecos City,|_ ~ _ 
great as any other hoist ot similar lexas Dr. Martin’s invention is an im ELECTRIC LAUNCH MOTOR. — THE 


yroveme entist hicl has for & 
weight, and requires no special I ‘ — se 250 Gents y Micra : OF” | design in this paper is for a motor of unusual simplicity | 4 valuable and fa'ly illustrated article with compiete 
operator. The superiority oO this primary object to provide means whereby the | of construction, which can easily be built by an amateur | scale drawings showing construction of steam autome- 
natural teeth which have become loosened 


at ipo B.. ny Sos @ paet of shout 4 — bile that can be built for less than $00. Full instructions 
overa ¥ eet 5 Inches beam, a“ « " . B J . 

hoist is described i. wai illessten tod from any cause, such for instance as pyorrhea | is capable of pro sellin, auch crait stee speed of i and drawings. $1.00 postage prepaid 

rit ° —_—— ens , » tinhtened ¢ ' per hour. lustrated with 21 cuts ee 

bulletin No. 10209. EROS COPY? J) and Riggs disease, may be tightened and held | Rignican SUPPLEMENT, No. 1202, Price 10 cents DY | 2495 North 20th Strest, Philadelphia, Pa. 
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ly low price that it ts lack- |CAN SUPPLEMENT Nos. 11:24, 131.1197, 11 f2, 
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looking for. 
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keeps it always in perfect form, We are now making 
18 ft. Tenders for Torpedo Boats 8 and 9 U.S NAY) 
The only knock-down boat with regular frame cod 
keel to suit a critical sporteman. 











Enginecring Improvements, 
ROTARY ENGINI F. C. JEWELL, Seattle, 
Wash. Mr. Jewell is the inventor of an im 
proved rotary engine, the distinguishing feature } 


American Steel & Wire C0.) sie ees tm | 
actuated in connection with certain peculias Shed Longitedin , KING FOLDING CANVAS BOAT CO., 


Chicago New York Worcester Denver San Francisco | devices for controlling and supplying the ad Y and Diagonally 
mission of steam, whereby a relatively high 673 North Street, Kalamazoo, Mich, U. S. A, 
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speed may be obtained 


WIRE ROPE ROTARY ENGINI M. Db. Kaveacn, Le- 
banon, Pa Mr. Kalbach’s invention provides 
ELECTRICAL WIRES , tion provides 


an engine whose direction is readily 


WIRE OF ALL KINDS and in which devices are employed for 80 








ontrolling the off valve a to secure 
advantage of the direct action and expansion fe 
of the steam in a simple and effective man- ’ ‘, 
panned | ner FROM 5360 A.D. DOWN TO OUR OWN TIMES 








ROTARY ENGINI G. M. Waker, Lin- 
e coln, Neb Phe objects attained by this in- 
vention are the provision of means for utilig- 


Sent FREE For Your mt apes 


rial men,” the men whostand 
than @ romens for 









“ History,” as Lowell says, “ es mately ' 
as beacon lights upon the hills 

what they have Rotatcse h i ey are the res 
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ing the steam expansiveiy in a rotary friction 
engine ; to automatically adjust the abutments 
of the rotary piston for operation according 
to the direction in which the engine is des'red 


TY to be driven; to provide fluid pressure means 

for reversing the positions of he abutments, 

AUTOMOBILE and consequently the direction of rotation of 
the piston provide a simple valve mechan- 


ism for controlling the admission of steam to 


(ELECTRIC AND GASOLENE) — |} :% pistons, and the exhaust inoretcom, and to 


simplify the construction whereby, without 





These biographies afford the 
most fascinating way to become acquainted with the 
world’s history forthe past % They kindle 
th saginatic , oe the intellect, broaden the 
" rs nd indelibly my important 








< sos Hien ani ory 
oralnge ce is 5 pememten of 


, and constitutes 


The One Superb 


is 














For all requirements of Pleasure | detracting from its efficiency, the engine may 
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SALTING-MACHINE.—J. W. Guegn, As- 
torla, Ore Mr. Gheen’s invention relates to 
|}machines for supplying salt to cans used for 
canning meats, fish, and other foods The 
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in. & din. stroke, Height of Engine | 
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® tbs. 3 crank shaft bearings. Ali 
working bearings of bronze. Piston 
rods of machinery steel Air and 
boller pamps connected from cross 
head, Plain #le valves. We also 


build running gears and make oo | 
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attention 
big prices 


Boston, Mass. 





Copies 

Letters 
While You 

Write 


every man who rites letters should write for price 
if his stationer does not keep it. We manufacture 
“Ditmars’’ Typew riter Ribbons 
and Carbon Paper. 


PEN-CARBON MANIPOLD CO., Dept. 1, 








145-79 Centre St., New York, U.S.A. 





| tleboro, 


ybject of the invention is to provide a machin« 


of simple means of which meas 


rapidly fed 


construction by 
of 


quantities salt be 


the 


may 
into 
STAMP 
FANCHER, 
prises a mechanism for 
of the for 
point the 


ans 
APFIXING 


Granby, ¢ 


MACHINE Se 
The 
molistening 


J 
machine com 
the corners 
stamps to a 
for 
and 
moistened 
rolling 


oun 


envelopes, feeding the 


adjacent to moistened corners, 
the stamps 
pressing the 


of the 


detaching from each other, 


for 


corners 


stamps upon *the 


envelopes by a peculiar 
motion 
TUMBLING-MACHINE 
Mass This 
for treating 


machine 


E 
is designed 


Barton, At 
more 
jewelry such as chains 
like, 


especially 


parts thereof and the to clean and polish 




















the same in a very inexpensive and thorough 
manner. Mr. Barton's invention provides a 
very simple and durable construction for ef 
fectively performing this operation 

MOTION-TRANSMITTING DEVICE.—G,. G 
BeirzeL., Copenhagen Denmark In sewing 
machines with rotating shuttles, it is very 
advantageous to impart to the shuttle shaft 
a variable rotating motion in order that the} 
upper thread may have sufficient time to be 
drawn away from the catcher before the new} 
stitch is made. This may be effected by means | 
of specially shaped cog-wheels but by such 
an arrangement the parts are subjected to con 
siderable wear, and therefore in this invention | 
the cog-wheels are replaced by a peculiar form | 
of angle lever capable of turning around two 
axes at right angles to each other, the one arm | 
| of the lever being connected with the driving-| 
shaft, while the other arm is@-onnected with | 
the catcher 

KRallway Improvements. 

CAR-BRAKI J. RUNNOE Crested Butte, 
Colo. An improvement in car brakes is pro 
vided by this invention, which relates par 
ticularly to slack-adjusters for such brakes 
The slack-adjuster is so constructed that it 
may be quickly set to take up the required 
slack This operation may be performed by 
operating the take-up block by means of the 
foot of the operator, thus leaving his hands 
free. 

Miscellaneous, 

DRAFTING INSTRUMENT.—C. H. Quimpy, 
Jn., Confluence, Pa Mr. Quimby’s improved 
drafting instrument is more especially designed | 
for the use of railroad engineers in the work} 
of railroad location rhe instrument provides | 
a’ railroad-curve projector, a curved scale being | 
arranged to permit the user to readily select | 
such curve or combifation of curves as will best 
suit the conditions shown on the plan or con 
tour map and to obtain the length of the | 
curve without further calculation | 

CHANGEABLE-ADDRESS HOLDER D. E 
Werts, Grants Pass, Ore Mr. Werts is the 
inventor of a changeable address holder which 
will be found useful for trunks, valises and| 
other kinds of baggage rhe holder comprises | 
a clamping-plate, which is adapted to clamp the 
address label in place The clamping-plate is 
held in a frame-plate by an eccentric dis« 
which may be rotated out of engagement with 
| frame-plate when it is desired to remove or 
change the address label 

DOG ATTACHMENT FOR LOGGING-CARS 
BET G. T. Huperens, New Waverly, Tex. Mr 
Hudgens provides by this invention, an im 
provement in dog attachments for gin cars 
| sleds, wagons, et and the invention has for 
its object to provide a device which will se 
curely retain logs on a car, sled or wagon, and 
also readily release the same for unloading | 
when required 

BOOK-HOLDER B. A. Jones, Indianola, 

) By this invention books are held on 
the shelves of bookcases in an upright position 
and are prevented from leaning or falling over 
when the shelves are only partly full or when 
one or more books are removed from a full 
| Shelf rhis is accomplished by long and nat 
row bars placed horizontally and attached to 
the inside of the back part of the bookcase be 
tween the shelves and by projections which are 
attached to these bars and project between the 
books to hold them in place 

STOCKING M. LAMonD, Oakland, Cal. Mr 
Lamond’s invention eks to overcome the ob 
jections and difficulties incident to the use of 
ordinary tockings and = stocking-supporters 
such, for instance, as the insecure connection 
of the supporters with the stockings, the in 
convenience of application and adjustment, 
the tendency of the top of the stocking to 
Swerve one side or the other, and the sagging 
of the stocking between the points of sus 
pension 

GAME APPARATUS i J FRYSINGER 
Baltimere, Md. The invention is an improve 
ment in 
the nature of an apparatus for playing what | 
the inventor rms “royal pin ball involv 
ing some of the principles of ten pins In| 
playing the game a ball which swings on a 
cord must be so struck as to clear certain fixed 


posts and knock down: the pins beyond 
Nors.--Copies of any of these patents wil! he 
furnished by Munn & Co. for ten cents each. 


| Please state the name of the patentee, title of | 


the invention, and date of this paper. 
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ever published on invention 
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inventions is one of the mos 
important features of the 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. The book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 
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TWENTY-THIRD EDITION 


Experimental selence 


By GEORGE I". HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 90 Illustrations. Cloth Bound, Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. Or 
Volumes Sold Separatély : Cloth, $8.00 
per Volume; Half Morocco, 
$1.00 per Volume. 


EXPERIMENTAL SCIENCE is so well known to 
many of our readers that it is hardly neeessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the map 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful! develop- 
ments in wireless te:e- 
zraphy, for egample. 
nave been m 
was necessary there. 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 





A Complete Electrical Library. 


T. O'CONOR SLOANE. 


By PROF. 


An inexpensive library 


of the best books on 
Electricity. Put up ina 
neat folding box, as 
shown in cut. For the 


student. the amateur, the 
workshop, the ctrical 
engineer, schools and 
colleges. Comprising five 

books, as follows: 
Arithmetic of mostra 

pages, . $1. 

Blect ric 
pages, 
How to Become a Suc- 
cessful Electrician, 189 
$1.0 


roy ania, 140 
eee 


pages, 
Standard Electrical Dic” 
tionary, (82 pages, $3.00 
Electricity Simplified, 158 Five volumes, 1,800 page: 
pages, . . $1.00 and over 1450 lustrations. 
A valuable and indispensable addition to every library. 
Our Great Special Offer.—We will send prepaid 
the above five volumes, handsomely bound in blue cloth 
With silver lettering, and inclosed in a neat folding box 
as shown in the illustration, at the Special Reduced 
Price of $5.00 for the ‘complete set. The regular 
price of the five volumes is $7.00. 





OD Full de scriptive circulars of above books will be mailed 
ree upon application. 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK, 


This Sixth Annual Report has been most 
elaborately prepared. We have rarely seen in 
any work of the same character so many illus- 
trations so well selected and so well executed. 
The color illustrations have been particularly 
tastefully designed and printed. 


TWENTY-SECOND ANNUAL REPORT OF THE 
New Jersey STATE AGRICULTURAL 
Station and Tue Fourreentu AN- 


NUAL Report oF THE New JERSEY 
AGRICULTURAL COLLEGE EXPERIMENT 
STATION FOR THE YEAR ENDING Oc- 
TOBER 31, 1901. Trenton, N. J. 1902. 
8vo. Pp. 587. 

Report oF Tests OF A THWAITE POWER 
Gas PLANT AT A TEXTILE Factory. 
Thwaite Power Gas Syndicate, 
Westminster, S. W. Pp. 11. 

REPORT OF THE BUREAU OF Mines, 1902. 


Srupy oF Fietp Meru- 

WILL INSURE TO STADIA 

GREAIrLY INCREASED 
Accuracy. By Leonard Sewal Smith, 
B. C. E., Madison, Wis. Published 
by the University. 1895. Pp. 101- 
145. Price, 35 cents. 

ANNALS OF THE ASTRONOMICAL 
TORY OF HARVARD 
xxxvii. Part II. 
Fifty-eight Variable Stars of Long 
Period During the Years 1890-1901. 
Prepared for publication by 
C. Wendell, assistant 
astronomy, under the 
Edward C. Pickering, 
Observatory. Cambridge, 
Published by the Observatory. 
Pp. 149-281. 

THE NEGLECTED Sipe or TrRApE-UNIONISM— 
Tue Boycorr. By Walter Gordon 
Merritt. Pp. 11 


AN EXPERIMENTAL 
ODS WHICH 
MEASUREMENTS 
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Observations of 


professor of 
direction of 


Mass. : 
1902. 


STUDIES FROM THE YALE PSYCHOLOGICAL 
Laporatory. Edited by Edward W. 
Scripture, Ph.D. Vol. X Yale Uni- 
versity, New Haven, Conn. 1902. Pp. 
117. Plates. 

THE PROFITABLE UTILIZATION OF POWER 


FROM BLAST-FURNACE GASES By B. 
H. Thwaite, Assoc. M. I. C. E., F. C. 
S., London: Published at the offices 


of the Institution. 1901. 8vo. Pp. 
48. 
CoMPILACION bE Leyes, Drcretos, Ree 


LAMENTOS INFORMES Y RESOLUCIONES, 
Concernientes 4 la Instrucci6n Pri- 
maria y Normal en la Republica Ar- 


gentina. For Los Vocales del Conse- 
jo Nacional de Educaci6n. Dr. Ra- 
fael Ruiz de los Llanos, Lidoro J. 


Avellaneda, y Dr. Ponciano Vivanco. 
Buenos Aires. 1902. Pp. 718. Plates. 
A NEBULO-METEORIC 


TION. By Herbert W. Pearson, revised 


A. Duluth, Minn. 
LE PROTOPLASMA DE 


1902. Pp. 38. 
METAPHOSPHATE DE 


ment Fédéral. Pp. 201-213. 


Trust COMPANIES IN THE UNITED STATES. 
By George Cator. Baltimore, Md.: 
The Johns Hopkins Press. 1902. Pp. 
113. 

INTERNATIONAL 
LITERATURE. 


CATALOGUE OF SCIENTIFIC 
First Annual Issue. D, 


Chemistry. Part I. London. 1902. 
8vo. Pp. 718. 
BorTany. INTERNATIONAL CATALOGUE OF 


LITERATURE. First annual 
issue. Published for the Interna- 
tional Council by the Royal Society | 
of London. London: Harrison and | 
Sons. 1902. Pp. xiv-378. 

INDUSTRIAL CONCILIATION, 
Proceedings of the Conference 
under the auspices of the 
Civic Federation. At the rooms of 
the Board of Trade and Transporta- 
tion in New York. G. P. Putnam’s 
Sons, New York and London. 1901. 
12mo. Pp. xiii-278. 

Mopern Iron Founpry Practice. Part L. 
Foundry Equipment, Materiais Used, 
and Processes Followed. By Geo. R. 


SCIENTIFIC 


held 
National 


Bale. With numerous illustrations. 
London. 1902. 16mo. Pp. 387. 


Price, $2. 

TREATMENT OF STEEL. 

Company of America. 

Pa. 1902. 16mo. Pp. 156. 

THWAITE-GARDNER BLAST FURNACE POWER 
SYSTEM Vol. I. Published by The 
Blast-Furnace Power Syndicate, Lon- 
don. Pp. 30 ' 
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Manual for Heating Engineers and 
Architects. By Rolla C. Carpenter, 


Crucible Steel 
Pittsburg, 
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Toronto: Printed and Published by'| 
L. K. Cameron. 1902. Pp. 309. 8vo. 
Four maps. 


Oliver | we 


Director of the} 


HyporHesis or Crea- | 


and edited by William F. Phelps, M. | 


Cuaux. A. L. Herrera, M.S. A. Mex-}| 
ico.’ 1902. Imprimerie du Gouverne- 


THE MARYLAND CONSTITUTION OF 1851. By 
James Warner Harry. Baltimore, 
Md.: The Johns Hopkins Press. 
1902. Pp. 86. 
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JUST PUBLISHED 
A complete practical handbook for en- 
gineers and firemen, containing 807 ques 
tions fully answered and explained; 300 
illustrations and diagrams with 12 large 
folders; 1,000 Index references; hand- 
somely bound; size 5x7}ex1k ; weight 24 
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ounces, The most complete treatise ever 
published. 


PRICE TWO DOLLARS 


toany address in the world, Money re- 
funded if not satisfactory, Send for free 
booklet of sample questions, 


63 Fifth Ave., New York City 
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iling, which we guarantee for 
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n proporsion to the grate 
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Front Ran Prraqess 

in use in St. Louis alone!! 
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FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 
_ Office and Factory, ' 2301- 9 Lucas Av., St. Louis, Mo. 


Big Money 


is paid at Christmas time for 
Artistic Novelties. arn 
Pyro; hy (Burnt Wood 
Etching) and you can make 
the handsomest, best sell- 
ing astictes that will be of- 
fered. With our PANOK 
OUTFIT, Pyrography is easily and quickly learned. 
It is the latest and most popular decorative art, and 
zive complete lessons and instructions with each 
outfit. Our PANOK OUTFIT makes the most use- 
| ful, instructive, money making present you could 
give. Write for full details 
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MATCH FACTORY.—DESCRIPTION 
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PLEMENT 1113, Price 10 cents. For sale by Munn & 
Co. and ali newsdealers. 
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“aos are Mechanically Correct, 
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and Water-Proof, Neasest in appearance, 
and they are used by the . Manufacturers 
and ridden by the Nas Professionals and 
Amateurs of Ameri 


_Park Olty Mie. Co., Inc., Chicago. 


YOU ARE EASY 


it you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 


Has 2 tnch 
lap edge, 







The best and most ser- 
viceable prepared roofing 
on the market. it is dur 
able, fire-proof, and does 
not require painting. 
‘omes ready to lay in 
rolls containing 108 sq. ft. 


Warren Chemical & Mfg. Co., 172 Broadway, New York 
THE HIGHEST EFFICIENCY 


is puarantoed in every 
one of the smooth- 
runni 


AN 

GASOLINE MOTORS 
which are made on the 
latest approved pat- 
4tom tern and are safe, sure 
HP. and quick to start. 
ree from vibration. 
economical in fuel, and of great duramnlit Four cycle 

ee Two distinet types, horizontal and vert 
ENNAN MFG. © O.. Syracuse, N,V.,U.8.A. 
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COLD GALVANIZING | 


air and sea water, Our Patent Process is now in use all over the country. 


Sample and custom work done at our factory, 108-110 W. llth St. Main ¢ 





Battery Table Lamp, $3.00 


Battery Hanging Lamp $10.00 
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Electric Carriage Lamps, a 
Electric Hand Lanterns 5 
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Telegraph Outfits 2. 
Battery Motors $1. 00 to 12. 
Bicycle Electric “ners - 2.00 
Electric Railwa a ° 
Pocket F lash ieneg 
Nectie Lights 7V5ic.to 3. +4 
Send for free book. Describes and illus 
trates many of the most useful electric de 
vices, at wonderfully small prices, Al 
ractical The jowest in the world on 
evervthing electrical. Agente can make 
handsome commissions sud many sales. 


~ Write for comple te information 
~ i Ohie Electric Works, 
Z Cleveland, 0. 
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‘and Perforated Metal 7,02 


Manufactured by } 


CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 


Boston Sax Francisco 


GAS ENGINE ; 
IGNITERS 


for Marine, Stationary and 
Automobile engives. Will 
save their cost many times | 
over in one year | 
Write for circulars. 
The Carlisle a Finch Co.. 
SE. 


New York CHicaeo 


| Price 
$15. 







Clifton Ave., Cincinnati, 6 





Co., Herreshoff Boat Building Co., Townsend A Downey, 


Seve all the Spelter consumed in galvanizing by the hot process 


y using our Patent Cold Galvanizing Process, as the amount of 
lost as drow in the hot process if used in our process will give en b rved 
tection to any kind « x work to make it rust proot even against salt 
ou r licensees include U, Government, The Standard O11 


Armour Puc ‘a Co, Licenses granted on royalty bame. 


8S. ELECTKO-GALVANIZING 09. 


ARTESIAN 


Wolls, Oil and Gas Wells drilied 


ittiee, 348 Broadway. U,. 


ture and furnish everythin 
quired to dill and comp ete 
Portable Horse 


Write us stating exactly what 
is required and send for tlhus- 
trated catalogue. Address 
ELL ENGINEERING AND ayer LY CO, 
ERTY STREET. New Yous, U.8. A. 
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COMBINATION LATHE 
TOOL HOLDER 


Three Tools in one 
Cost less than price 
of one 


“The HOGGSON & PETTIS: & PETTISCO., New Haven, Conn., U. 5. A. 
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KANSAS CITY, MO. 
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ST. LOUIS, MO, 
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SAN FRANCISCO, CAL. 
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to 904 on Typewriters of all makes. Send for ( Jatalogue 
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Price $1 
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ing surface. 90x86 Ins.; lined t throurhort aie B Ashes os; Daplex 


en 21 ins. deep, 17 ins. 


rite for free 


iy WN. 4th Siren, St. Louls, Mo, 











. 
€ 


- 
| 
; 
- 


i 





* 








Scientific 











































- 
| M.5., C.E., M.M.E. New York: John 
ou oot Wiley & Sons. London: Chapman 
& Hall, Ltd. 1902 8vo. Pp. Xv 
, 562; 227 figures. Price $4. 
Since the appearance of the first edition of 
You should have al his book in 1895, the advances made in the 
a t will tell you| art of heating and ventilation have been such 
wi powde s beat 
wiapted to the differ-| that a thorough revision was found necessary. 
—. a an e,, Spel rhree chapters have been added, one relating 
various rifles, andthe | to the fan or blower, and another to the gen 
hicu at ‘ow eral subject of mechanical systems of heating 
niFl ke a ort in| and ventilating, and a third to schoolhouse 
HOTGUNS, and| heating and ventilating The book probably 
page | describes the latest improvements in both 
Send 3 two-cent stamps to | heating and ventilating Particularly meri- 
IPEAL MFG. CO., | torious features ar the directions for the 
26 U St, onstruction and installation of the various 
New Haven, Conn, systems now in use 
a | 
AGENTS WANTED Tue MANUAL oF BusINESS By Sidney P. 
PREMIER Broadcast Johnston. Chicago Daniel Stern 
SERED SOWER 1902. Pp. 263. 12mo. Price $3.50. 
rhe , hes . § s boo »rese BS §£ 8 of 
most efficient band In the main this book presents a mass of 
er mad The Premier will business information that is not usually in 
pow ony a0 Le os cluded in the commercial writer and business 
should ownone. We handbook with which most of us are familiar 
= comafesion send The book is not very well printed and has 
ticulars. F. KRISTEN & SONS, been carefully proofread 
Main and eck ‘htas St. M 
————=!| AN INTRODUCTION ro CELESTIAT Mi 
Ss... * 
B. F. BAR H SCRE CHANICS. By F. R. Moulton, Ph.D 
ELEVEN- nin ~ New York: The Macmillan Com 
CUTTING LATHE pany London Macmillan & Co 
For foot or power as Ltd. 1902. Pp. xv, 384 Price $3.50 
wanted Has power 
cross feed and com- Dr. Moulton has prepared an admirable text 
yund rest. A strictly a subiect hic - ; . 
he arade. modern book on a ubj which most college stu- | 
tool. Ask us for print-| dents find peculiarly difficult. All problems| 
ed matter. are stated In advance and where the transfor 
a mations are long an outline of the steps which 
. are to be ade is give Yi olume 2s t 
Rockford. t1. t ma is given r vol m i } 
outgrowth of a urse of lectures given an 
li You Want the Best Lathe and Drill nually in the University of Chicago. Not the 
least valuable portion of the book is an in 
GHUGKS | troduction to the problem of three bodi 
i WESTCOTT s y 
Stron ; - - 
Grip, Great mY 
ce ea INDEX OF INVENTIONS 





and Durabil. 
ity, Cheap and A 
Weatcott Chuck Co,, One ida, 
Ask for catalogue in Engtish, French, 

RST PRIZE AT COLUMBIAN EXPOEITION, 


curate For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 2, 1902, 
AND BEACH BEARING THAT DATEB. 


[See note at end of list about copies « 


N. ¥.. U, S. A. 
Spanish or German, 
1886, 


A DESIRABLE HOLIDAY GIFT | 
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Recording Thermometer 
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éontinuous record in ink of the tem- | — - i: ee 
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tandardized and fully guaranteed, | Acid, manufacturing sulfuric, N. P. Pratt. 715, 4s 
Iso other recording weather mstru- | Addressing machi S. Elliott 714,789, 714, 
ments. Advertisi: t pparatus Watson & 
THE DRAPER MFG. CO. nas Rose 714 
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For Gas or Gasoline Alf brakes, quick action automatic releas 
, and iH. P. atees to stock a mechaifism for, L. Krimmelbein 715,088 
jr . ary use only. Alarm lock, J. Gra 715.063 
Northern F agineering Works, yore lator on »p, electric, E. G. Thomas.. 714,760 
er Detroit ich. Applicator, - KE. Robinson. eee 714,952 
641 Atwater 8t., Detroit, Mich Apron, storm, J. C. Crimins.......... 715, 
Arbor press, I H. Colvi 714, 
ig | PRINT MY OWN CARDS Armature winding for electri 8 
Cireulars, 1 newspane r. Press, 85, Bab dynamos, B. Lundell , 114,721 
Larger size, @18.00. Money saver abbitting device, J. N. Schumach: 715,161 
Bie’ profits printing for others, | Ball. See Play ball ; 
Type sett! sy. rules sent. Write | Band utter 4 eeder gov Ww 
for catalog, presses, type, paper, ete., to Miller 714,932 
factory, The Press Co., Meriden, Coan, | Bandage or truss, he Vv. | 715,010 
Basket, canvas, Morris “te St ~ 715,116 
" Bathing apparatus, H. G. Batcheld 714,659 
ARE YOU TROUBLED WITH Betteries, manufacture of spongy lead plates — 
for secondary Butler & Ma 
Bearing, F. H. Richards 
Bearing, ball, H. Austin 
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but . 
convenient, afford per- |» I. ©. Cook 114,781, 714,783, 714,784 
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, took mi 1 bank deposit 1 " 
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Hydrocarbon burner W. Macleod 

Hydrocarbon burner, J. M. Wishart 

Impressing machine, ( Carlton 


Ineubator, ( BE. Adair 


y 


Indigo vats, preparing, A. W. Playne 

Ink hettle holder, B. G. Soltmann 

Insecticides and fungicides to trees, ete., 
machine for applying dust, J. J. Kiser 

Interlocking board, M. W Wolfe 

Ironing machine, C. Marck 

ar closure, J. M. Long, Jr 

4 sint tightening device, 8. Brunau 

Journal box sand guard, P. Martin 

Kerite, W. R. Brixey 

Kerite, manufacture of crude, W. R. Brix 

Kinetoacope, projecting, J. H. White 

Knit leaning machine, Kent & Sutton 


nechaniam for 


transversely 


Yr? ! fale 
Thousands of new papers are [er teenie ee G. Shelain 
listed in it, bringing it uptodate. Sixty ar oa oe > 2 — 
three-column pages Copies will be| Mcing stud and estet combined, G. I 
. sernastiorna 
mailed free to any address in the world | badder, W. G. Siteman 
: Ladder, extensible, M. Langen 
on receipt of request. All Supplements | Ladder, step, P. Fo Wynn 
4 Lamp, carbureting, 0. D. Howell 
listed catalogue can be supplied tor | Lamp ew a vapor incandescent, W 
A *roskey 


ten cents each 


MUNN & CO., 
Publishers, 361 Broadway, New York. 





$100 
125, 
125 | 


8 Draftsmen. Mechanical, - 
3 Draftsmen, Structural, - 
| Electrical Engineer, - - 


Draftsmen, Surveyors and Engineers 


will do well to register with us 


SCIENTIFIC EXCHANGE 
Room 1210 Monon Building 
CHICAGO 


“BACK FIRING” | 
WHAT AN EXPERT SAYS: 


The Standard Automobile Supply Co., 1112 Betz 
Bldg... Philadelphia, Pa., Gentiemen :—I have given 
your Vv acuum Smoke Cap for steam autom:biles a 
thorough and severe test. It certainiy fulfils all 
the requirements that I could ask, as it has com- 
pletely cured the “ back firing” which has been a 
serious defect and annoyance to me. I tind : hat 
the fire is not affected by wind from any direc: ion 
and | have hed the macnine out in almost a bhurri 


THE 























cane. {t is all you claim for it. (Signed) S .= 
Williamson, Mechanical and Patent Expert, 2313 
North 83d St., Phila, Pa 
mM| © is! 
e A 
Wi 
N Al 
G | 
The Movebes Gate Games that the weight of the pansongers te F 
= aastate in S nidag the ascending pasteagers consequentiy the 
> hem ta emall. Hooklet free « Rene 
Bleveler fe. bet W. 85th Atreet, tl Verk, 











Lantern lighter, F. C. Smith 

gate, P. J. Sethacken 

seteving attachment, B. M. W. Har 

Leaf vaulfat e into lead carbonate 
8. Ramage 








converting 








oe 















TELEPHONES. 


THE SUMTER TELEPHONE MFG. CO. 
Sumter, S. C., U. S. A. 


mame Write for catalog and prices, —_ 


Patented August 2, 190%, “Ferno” 


Odorless 
Gas Heater 
eee] 


will heat an ordinary 
room in 7 minutes at a 
cost of 14 of a cent per 
hour. 


Patent No, 107,970. 





For Heating and Connection for 











DECEMBER 13, 1902, 





Valuable 
You must get the 


old-on 
Clutch 


The only fastener that 
insures you against 

robbery or loss 
Simple, secure 
easily adjusted 


Searf Pin? 


and 








Sample 50 cts. 
Write for terms in quantities 
C.P. GOLDSMITH & CO. 
| Manufacturing Jewelers 
33-43 Gold St. 
NEW YORK CITY 











A Universal Universal Rotary Pocket Measure 


THE ROTARY MEASURE, measures scrolls, curves 
ng device for estimators. Set to 
No more mathematics required than 
. durable, and 
is worth while to 


Chicago, Ill, 





Goods paw can receipt of all k inds, and yt ib lines and work more quickly 
715 of price. : than the rule. : An addi 
bh, 1M ae epee sod = importer at with a —< Rapid. ace erase, secae tive 
114.701 | Gotta write for circular. Agents wanted, 
714,829 J, C. BURKE, Agent, STECKENREITER MFG. CO. 
714,877| 1-3 Ann St., New York. For Heating. Price, $1.00 96 Lake Street, 
715,029 
~u20/THE GREATEST SHIPBUILDERS 
115,180 and LOCOMOTIVE CONSTRUCTORS 
114908 —ARE USERS OF— 
714,702 
3\“Seaboard STEEL Castings.’ 
so) JeaADoar astings. 
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Le 7. sheets, means for extending and thick 
ening, A. O. & EB. R. Kittredge 714,718 
Leatber, manufacture of artificial, G. 8. & 
Falkenstetin 714 
Ledger, separable, J. F. Warne 715 
Level, plumb, 0. F. Siniear 714 
Life saving apparatus, J. Strakele 714 
| Liquid meter, P. Samatn 714 
Liquid separator, centrifugal, J. J. Berrigan 715 
Loom, Hutchins & Rvon 714 
Toom shuttle, Coldwell & Gildard 714.6 
|Loom shuttle exchanging devic« Cc Brun 

et al 714,005 
Loom temple holding device, Perkina & King 714,737 
Loom weft detecting device, H Harri 

man 714,090 
Lubricator \. BE. Norris 714,941 
Magnesium sulfate, making, H. WH. Wing.. 714,984 

separator, ¢ Scholl ° 715,100 

wx P. Seller 714,749 

Match safe, W. W. Kyle 715,000 

Material of construction, FE. Thacher 714,971 
Measuring alternating electric currents, M 

FE. Thompson 714,973, 715 
Metal drawing apnaratus. | W Vaughn 714 
Metal forming machine, H. W. Forsland 715. 
Metal, treating serap I. M. O'Connor 71h 
| Metals from complex or sulfid ores, extract 

ing, Claney & farsland 715,024 
Metals from their ores, obtaining, N 8s 

Keith 714,914 
Meter. See Electric meter 
Mirror support, M. V. Dunham 715,088 
Motors, means for starting explosion, J. W 

Hinchley 714,902 
‘fotora, means for synchronizing, F. B. Case 715,019 
Motors, starting induction A. Schwartz 714,824 
Motors, synchronizing, F. EF ‘ase 715,195 
Mouth and nose guard, M > Goodwin T1K,0n2 
Mowing machine eutter, A. Chanal 715,020 
Music box note sheet lifting mechanism, G 

A Brachhansen 714.857 
Musical instrument. self vlaying, J. Kruft 715.089 
Nut and bolt, L. C. Amberson Sécccese Tete 
Nut lock, J. H. Leonard ° 714,809 
mt burner I Fisher TIRANA 
ON burner, G. F. Robertson TInLIN 
ON burner, F. N. Wileox T18,.927 
Ol burner, ernde, Bateman & Wilson 714,995 
Ore concentrating and dredging apparatus, 

A. BR. Stetson . 14,755 
Ore roasting furnace, A. @. Johnaon.......- T15,08 
Packagine machine, W. H. Doble 714,875 
Paint and varnish and making same, compo- 

sition for removing, C “ite .«» 714,880 
Paper box, metal lined. G Wolf . T14,988 
Paper calendering machine, A. Cameron TIK.OVT 
Paper feeding machine, G. R. Williams 714,247 
Parcel carrier, Gimmie & Derenaucenrt TIS.ON1 
Pen, drawtne dotting, J. Bossart-Rachl! TIK.OOT 
Phonographic sounder, G. A. Moore 715,115 
Photographic timer, B. Harrold...... T15.0681 
Mantatt A Canra T14 An 
Mile driver, J. M. Thomas.. TISVT7 
Pine bending anparatus, W W. Renson T1500 
Pine counting, 7. WM. Werth ; 715,22 
Pines, lintne, 7. T. Winds 714,008 
Pine, making batt weld, P Patterson. . 714,728 
Pine unton, Marah. 714,726 
Planer, B. Rawson 715,148 





A GUARANTEE OF QUALITY. 





SEABOARD STEEL CASTING CO., 
CHESTER, PA. 











AUTOMOBILE 


#OTTOTOR REVIEW 


THE FOREMOST PUBLICATION 
OF ITS CLASS 


Handsomely 





Well Edited Illustrated 
Weekly, $2.00 per Year 

SEND FOR SAMPLE COPY 
THE CLASS JOURNAL CO, 

395 Broadway, New York 


HYATT’S UNIQUE | 
PYROCRAPHY 
OUTFIT 
REGULAR 
$4.00 
VALUE 





This outfit contains all of the articles shown, ine 
cluding direetions and a free designed practice plece 
ready to burn, We pusrantce this outfit to be 
the equal of any Four Dollar outfit on the 
ma 
P fGGRAPHY OR WOOD BURNING 
is the most useful —_ simplest of the decorative 

le by anyone and is both 
a and delight ful. 

ur New Pyrography C psales is now ready 

and will hes sent free to any addres: 


H. A. HYATT, Dept. M., St. Louis, Mo. 








REVERSING STEAM TURBINE.— PAR- 


son’s recently perfected turbine for boats. Illustrations 








showing Getatis. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 


> TREE, ROCK & STUMP LIFTER 
WHAT IT WILL DO 
1. Tree 50 ft. high by 21 in. 
diameter, transplanted. 2. Rock 
= 20 ton weight raised by one 
— (no diguing). 3 Stumps 
ed and carried off. 4. City 
So managers find tt the great 
est tree lifter ever patented. 
5. Farms guichly and cheaply cleared of bowlders and 
stumps. 6 Operator of li ler earns $10 to $15 per day 


Write for a ayr pea bor 
TE USER, LIETER Str, 








GRA 
500 Main Bisset IOWA 





Patents, Trade Marks, 


COPY RIGHTS, etc., 
Address MUNN & co., Solicitors | 


Office of the SCIENTI¥IC AMERICAN 
861 Broadway, New York. 
Branch Office: 625 F St., Washington, D. ©. 
Hand-book Sent Free on Application. 














soreness. 
of foot when walking. 


presentative in the German 
It is net a ‘cheap 


> 


“Doerfiinger” Leg can be m 





practical 


E DOERELING 


MILWAUKEE, WISCONSIN, UNITED STATES OF AMERICA. 


Original Inventors and Manufacturers of the New Patent Improved 


Doerflinger Leg, 3 3 
3 3 Best in the World. 


with New Steel Bearing Roc 
any troublesome mechanical toe-joint; 
No cords or spiral springs to 
inner shp-socket molded not to cutthe 
Good for horse and wheei riding or mountain climbing. 
Hundreds of Patrons were made comfortable and happy by it ever 


measurements, drawings (and plaster cast for amputations in or 
according to the said instructions. 
purposes with tools 
American Express C ahs Milwaukee, Wisconsin. 


HGIAL IMD W 


king Plate Ankle Joint; New Foot of Felt without 
New Double Slip Socket preventing friction 

et out of order. Rim of outer wood and 
esh. Natural, elastic, easy, soft movement 
year. Uur re- 

Empire sells more than largest firms sell of old styles. 


*? leg, competes only for the best custom by best construction, 
best material, and best blank with We send free of charge our illustrated cata- 
logue and measurement blank el 

your stump, your weight, hei 


instructions. For advice, give description of 
, Sex, Occupation and complete address. he 
e py any part of the world upon receipt of accurate 
below the knee) 

ARMS and HANDS made for ornamental and 


to fit. References; Milwaukee National Bank, oF 





What Do You Want Be Buy? 


We can tell you where to buy eayitin you want. 
addresses ‘AN Y 


Write us for the 


of manufacturers in 


line of business. 


Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


MUNN & CO., Publishers of the SCIENTIPIC AMERICAN, 361 BROADWAY, 


NEW YORK. 


DeceMBER 13, 1902. 


_ 7 i peer 


Scientific American 433 








2 
15 CENTS 


GETS THIS 


$650.00 AUTOMOBILE 





The OLDSHOBILE—The 20th Century Horseless Carriage. 
Weight, 800 pounds; range of speed, 3 to 20 miles per 
hour; expense of running, }% cent per mile; price, $650.00, 


Send 15 eents (8 2-c. stamps) for 3 months’ 
trial subscription to 


“THE BOOK-KEEPER” 


A handsome magazine for book-keepers, 





cashiers and | men. It will teach 
you A Business Management, 
Rook-ke Shorthand Commercial 
Law, Sh Higt Corporation and 





husiness Point. 
\ 1 Arithmet Lightning Cal- 
c. 4. BEACH, corToR culations, et $1.00 « Year. 


Nineteen other valuable prizes in addition to the $650.00 Automobile 
will go to Book-Keeper subscribers. Send your subscription to-day. 


The Book-Keeper Publishing Co., Ltd. 
64 BOOK-KEEPER BLDG., DETROIT, MICH. 





She Blakeslee 
Steam Jet Pump 


has been 32 years in constant use in 
Mills, Mines,Quarries, Factories, etc., 
and has given universal satisfaction. 
It is especially serviceable for elevat- 
ing a conveying water and various 
kinds of liquids, emptying cesspceols, 
filling tanks, etc.; for pumping pure 
poses in chemical works, tanneries, 
gas works, etc. The special features 
of this pump are its simplicity, inde. 
yendence of engine, nut subject to 
reezing, economy, reliability and 
the fact that all parts are inter. 
cbangeabile. It has no valves and no 
wear Will pump sandy or impure 
water. Llustrated booklet and price 
list on application to the sole manu- 
facturers 
BLAKESLEE MFe. co., 
Du Quoin, LIL, U. A. 













Too Much Light 


Is the great trouble with electric globes. You 
often endure a big, bright glare when you want 
a subdued glow A common electric lamp can't 
be turned down. Tbe uncommon HYLO 
turns up and down like gas and fits into any 
ordinary socket, 


14 CENTS 
A MONTH 


will pay | ~~ a light ell night. Anybody without 
skill cai » it. Write and find ovt about all 
our inqeule 248 lamps, 

Baby Filam ‘Hy La 





This lamp saves five- sixths 


The_Phelps Co., 8 Rowland St.. 


An Engineer's Library 


An absolute Encyclopwdia for Engineers or for Steam 
Jsers, Electricians, Firemen and Machinists, is the 


HANDBOOK on ENGINEERING 


By HENRY C. TULLEY 


First and Second Editions of 7,000 copies all sold. 
Third Edition. enlarged 
and revised, 5,000 copies, 
now ready. Sent any- 
where on receipt of 

rice, $3.50 — money 
if dissatisfied. 900 
pages, 400 fine illustra- 
ons. Thorougly relia- 
ble and practical. 
Teacher as well as guide. 
Latest, best and most 
complete text-book and 
work of reference. It teaches everything in the line of 
engineering, including the correct érecting of engines, 
their care and operation, also of steam pumps; care and 
handling of injectors and inspirators. All about elec- 
tricity, dynamos and motors with proper management 
of electrical plants. Care and management of steam 
engines, boilers, shafting, pulleys, etc. 


Handsomely bound in leather and gilt. 
Pocket-book form. 


H. C. TULLEY & CO., 
1060 Wainwright Bidg., St. Louis, Mo., U. S. A. 


FACTS about “THE FORSYTH” 


A simple, fons and perfect working “Coaster Brake.” 
Parts adjusted without removing wheel from 
frame. Nw friction, 
no backlash Under 
absolute contro! at 
all times. Brake is 
self-releasing and 
will not wedge. All 
the good points of 
other brakes and 
none of their objec- 
tionable features. 


FORSYTH MPG. Of. - - Ruffale, N.Y. 
















Printing and ruling machines, auteenaals 


| feed for, W. GU. Johnston....... oseece 715,081 - 
Printing apparatus, W. G. Reynolds........ 714,044) % : but ila ta mabep treat of meee a 
Printing decorative designs, roller for, B. - " Med Force ati i the the he ‘note to dots ore 








a 1uslic ==. . Be. CBPODIG OTs se seeeee 


Play ball, B. K 

= 114,011, 714,048 125,200 
Plow attachment, H. B. Murd evvee T40,11¥ 
#lug and receptacle, N. Marebail. . « T14 Veo 
Pneumatic carrier system, W. G. Davis « Tla,dio 






nk SYCHRA 
Pole cap, vehicle, G. M. Davi8.....+++++ + 714,0i> 


xen to the world for the aoet ¥ “combat wi 
1 make you pA to com 
Portabie engine and sawing machine, com- aon, the world. 


bined, VD. Townsend et al.....eceeeess + 714,887 re q 
Potata digger, 1. FB. Tucker........+s+00+ . 714,010 ’ /} EIS 
Power transmitting mechanism, 8. L. Me- : 

OCOMOCR ccccccccccsccccsesesesscesecee 714,732 . 





Power transmitting mechanism, M. Slotkin. 710, i048 
Presa, R. Birkbols.....6.scececseececseees + 714,500 | aie frevery 


alea A. 7. v~ 
chratiam is pot =e the power of 
y wer 







J. BWM cccccccccccccsscccvccccsseseses 714,965 


r: BSYCH 
Printing, multicolor or poly chromatic, baat 714,963 eet en -HVPNOTISM Hell 


Rugometof . 
Printing press inking de vice, a. 714,044 cannot afford the e time and expense of 

























Printing wheel, 0. N. Te vander 714,580 ae pared 8 cou ree of COR. 

Propelier, duplex, i, We Adc cca cccnas 716,194 ESPOND 1c. ath R 4 th Send. for 

Propelling apparatus, convertivie boat, J. ny , cae {pepome a of t 4 Twentieth 
WEED § 6606eccdbeuevecccecetuabenae 714,766 G B00 isa a le book rise Far ic the rad my, te oaete 

Pump governor valve, automatic, J. A, | ' Ay wot bm: : eae La dimentary 
Balawin .. iukWeacguaue Gee 714,904 it is sent to you free of cost and post paid by sekaeiene Vernon 

Pumps, shaft bearing for centrifugal, J. ; cademy of Monte) Sciences and Vernon Sanatorium, 2208 Hast 
Ree eS ae 715,064 | ve, Rochester, N. Y., U.S. A. 

Pumping engine, F. L. Ort eeeeceseseces 715,181 ss es = 





Rack and pinion mechanism, H. B. Agadian. 714,771 


Rac k mechanism, H. JOM... ...ceecceccees 715 1,079 SYNCHRONOGRAPH.—A NEW METH- 











Radiator air valve, F. W. Leuthesser....... 715,007 | od of rapidly transmitting intelligence by the alternat 

Rail joint, W. H. Fritz ocevccecesendwoes 714,888 | ine currcnt. A full description of the interesting ap 

Rail joint, K. Kohn...... ° oseeceee . 714,019 | paratus of Crehore and Squier. 13 )lustrations. SCLEN 

Rail joint. J olft > g | TURIC AMERICAN SUPPLEMENTS 1114 and 1115 

t Jj » Jd. Wolf — 714,986 | 5 . . i 

Rail joint, P. F. Berkey 715,002 Price 10 cents each, For sale by Munn & Uo, and al 

Rail joint, C. 0. H : 715 110 newsdealers. Send for new catalogue. 

i em. as WH cidddcecodasenceuasesen 715,148 

Railway and car and magnetic appliance | Y 
therefor, A. C. Albert#om...ccccccccess TIQSHI THE WATERBUR 







Railway rail, W. Leonard.... 
Railway rail bed, J. Freund... 715,049 
Railway signal, W. H. Walton 715,183 
Rallway system, ete, electric, W. Robinson. 714,746 


715,006 Emery Grinder, 


with adjustable table, for flat surface 
grinding and finishing, and for ordi- 





Railway track appliance, H. T. Porter «++ 714,820 nary tool grinding 

mae —— — a a _ re von 100 §3™ Send for Catalogue. 
Railway traina, system for computing ton ; BLAKE & JOHNSON 
a a a J. M. Daly.......... 715,201 P. O. BOX 7, 

Ram, hydraulic, J. A. Snavely «es 715,167 WATERBURY, Conn, 





Refrigerating, ete., apparatus for producing 


cold air for, T. & W. L. Cole, reissue 12,061 
Register, H. R. Richardson 714,745 Only gasoline lamp in the world 
Rennet, composition of matter for use with, light: direct with a match like 
Scott & Anderson . 


gas. Made in all styles, 




















Retaining apparatus, H. Small FOR LIGHT RK. 
Retort discharging apparatus, L. Bertrand Has These Great ) . ing over bolo nouns Eis 
Revolver front sight, D. B. Wesson.... The speed ca be all doing never 
Rheostat, | Mackint« om space rl ne epeed can be Instantly changed from 0 to 1600 without clusive territory, 

, Power apphed can be graduated 
Ribbon retainer, F. C Steinkamp. Me tertes 4,963 | v or largest drills \ CANTON INC. LIG 
Road bed, G. A. Le Fev ‘ 4,023 | within it ferful economy tn time and great Can 
Rocker, platform, W P Re nz » cid alain ai 4,750 anvion in drill breakage tH Send tor catalogue, 
Roller table, power driven, O. Sundt ‘, W. F. & JNO, BARNES ©0., 
Rotary engine, B. C. Warren..........ses- 5,2 Established 1872, 
Rotary steam motor, H. Roeske..........+. 5,152 4990 Ruby Street, » ‘ Rockford, Til. 
Rudder, yacht, G. W. Swan 5,176 





Rule and square, combined, P. M. Callahan. 
Saddle, harness, J. J. Creedon 








Sanding machine, KE. #. Hayes 714,800 
Sash balance and fastener, Lowery & Billings 
Sawing machine attachment, J. N. Graham 


Sawmill feed works, S. Edwards........ 
Scaffold horse, J. 8. Tilley ces 

Scale, computing, W I Stimson ° 
Scraper, wheeled dumping, V. D. Johnson 
Screen hanger and lock, B. F. Douglass 
Screw machine, F. E. Wells eee 

Seat, F. B. Redington , . 
Sensitized plates, light proof case for, 


Every Branch of Science 


in its latest developments—all the most recent inventions, 
the processes and discoveries of the last ten years, are 


NN Ng dd nd nd nd 9g ng gn 


ete Peer? Perey! pe Pere vere re f= Pere fe rere te fe te te: 





ee ee ee ee 
a ; t 











Brooks & Watson ‘ 714,860 i > itles 
Settling tank or decanting vessel, J. Randall 714,822 included among the 65,000 titles of 
Sewage, apparatus for use in the treatment 
of, H. B. Killon 714,801 
Shade bracket, window, J. C ‘Rarke r. 714,854 
Shade hanger, window, S. Johnson.. 714,800 | c 
Shaping ls of different patterns, pattern | 
grinding apparatus for, C. Kremnitz 714,808 
Sheet metal can, F. W. Galbraith, Jr 715,050 
Ships, ete., for making them less visible, 
treating the outsides of, Brush & Thayer 715,018 
Shoe protector, J. A. Raiser...... ‘ 714,821 
Sh upper packing machine, M. E. Morris. 715,210) 
Shovel handle, auxiliary, J. C. H. Gronet 715, 006 
Show case, W. G. Flint ecveccosees .. 714,686 
Shutter we irker, A. L. Champion... 714,669 
Signal waves, amplifying electromagne tic, J 
S. Stone 714,833 
Signal waves, appars 1tus for amplifying elec 
tromagnetic, J. 8. Stone 714,832 
Signaling, apparatus for selective electric, cane 
S. Stone 714,881, 714,88 
Signating by electromagnetic waves, selec 
tive, R. A. Fessenden 715,208 
Signaling, selective electric, J. 8S. Stone 714,756 | —— EDITORS —— 
Sink cleaning device, W. Melvin............ 715,107 . 
Skirt supporter, Lloyd & Pierce............ 715,098 Daniel Coit Gilman LL D President of Johns Hopkins University (1876-1901), President 
Smokers’ articles, manufacturing, G. L 7 b «Meg of Carnegie Institution, ! 
POM cccccccenenccocccscecenseceees 714,88 
Snap hook, ©. A. Buck.......cccceccceseee T14,99T Harry Thurston Peck, Ph.D., L.H.D., Professor in Columbie University. 
Socket wrench, adjustable, J. C. Burgess.... 715,014 
Soda alum, making, J. F. White.........++- 714,846 
Soldering iron, C. A. Kaiser................ 715,088 Frank Moore Colby, M. A., late Professor of Rconomics in New York University. 
Sole for boots or shoes, spiked, G. L. Pierce 71 


eee Assisted by nearly 200 eminent editors and contributors. 


Sound box for recording or reproducing ap- 


paratus, Berliner & Sanders ge 

Speed e e fo otar haf J. Heyde. 715,0¢€ 

Spinning "aaa males apparatus, R P Ww aes SOME INDISPUTABLE FACTS 
Monerteff Seudeaiu , 92! “aye ae 

Spinning ting, Mf. Wi” Belliven 714,966 It is NEW, it is not a Revision. 


Spiral shaped helically twisted bodies, manu- 
facture of, J. Glesholdt........ 
Spittoon, fountain, J. C. Blair.... . 715,005 
Sp vittoon, street car, R. B. Norwood. eos» 715,128 ten years. 
Spoke socket, W. B. Roberts. .....seeee05> 714,951 


Spring. See ‘Car spring. In FULLNESS, COMPREHENSIVENESS and extent and beauty of 
Stacker. W. Warle ILLUSTRATIONS, it so far exceeds any other Encyclopeedia in English as 
to be comparable only to the great GERMAN ENCYCLOPAIDIA of Brock- 


Stacker, wind, C 
haus and the Meyer. 


714,890 It is the ONLY new Encyclopedia published in English during the last 





Stall floor. J. W 
Staple puller, F A 
Stationery package box, J. P. Norton 

Steam engine, C yoge eee 
Steam explosive engine, CG. A. Braden....... 
Steam roller, G. EB. Townsend 

Steel In conical ingot molds, press for com 



















It is not a Dictionary, a mere word-book, but a true Encyclopeedia, a sum- 
mary of all knowledge, the gist of all learning from the beginning of history 
down to to-day. 











pressing liquid, H. Harmet........... 714,692 
Steering gear, G. A. Burwell............ 715,193 It is copiously and richly illustrated with full-page plates—1oo of 
ee oe ee waists, corsets, 715.187 which are in color—cuts in the text, maps and charts. ‘The illustrations 
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States prepaid eveips ~ Fabrics, cotton, Slemssen & Co 99,585 to 30,500 
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One Wire—Triple Service 


An EXTRA LIGHT and Power for a MOTOR FAN, without loss of 
ORIGINAL LIGHT in the Fixture 


THE VETTER CURRENT TAP i= 


The only Socket that will do the work. Easily attached to any fixture. 
SAMPLE, POSTPAID, $1.00, LIBERAL TRADE DISCOUNT 
Send for circular. Sold by all Electrical Supply Houses 


E. B. MEYROWITZ, sneescnicc, 104 East 23d St., New York , 
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pure water isone of the first neces. 
sities. Pure water nowadays isa}. 
Most impossible without titration, 
but many so-called filvers are flat 
failures because they are faulty in 
principle To be certain of secur. 






Send in Price. Durable. ing the purest water from your own house 
for our supply, use the 


W.H. MULLINS, 
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Catalog. ‘ew 
whose cylinders of Infusorial Farth 
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1 make Modeie for Electrical and allow no bacteria or vegetable mater to 


MODEL MAKE Me chanical »pliances, also fine | Pass through. A perfect filter, used in the Health De. 
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and Government institutions 


BERKEFELD FILTER COMPANY 
aus PLATES—EMPLOYEE CHECKS 4 Cedar Street NEW YORK 
KEY TAGS, BAGGAGE C’KS & BADGES —— 


J.ROBBINS MFG.CO.58 KNEELAND ST. 
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Dyke’ . , Improved Circulating 
Pump, $5.50 up. 
Dyke’s Radiators, Jump 
Spark Devices, etc., are 

the Latest. . . . 


A. L. DYKE, 1402 Pine St, 


Volt Ammeters 


Pocket size, but large enough for accuracy 
and practrica) use arious ranges for test 
ing batteries, electric light, telephone and 
other circuits, ete. Also, Voltmeters and 
Ammeters for general measurewents. St. Louis, Mo, 
&#" Send for Circular. Send stamp for Catalog. 

L. M. PIGNOLET, na —— 

80 Cortlandt Street, New York, N. Y. 
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Jitive circulation to the 
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line Motors. 

Simple, Cheap, Durable. 
Efficie nt, easy to apply, 
LOBEE PUMP & 
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tains the gas in « arbonate i bev 

erages. At druggists and dea 

lers, or sent post-paid for 25c. 


Perfection Bottle Stopper Co., ®2,<'ark St 


Chicago 


A Splendid Christmas Present 
— MARYLAND TEA STRAINER 


Solid .925 Sterling Silver 
Repousse Floral Design and Golden Bowl 


A BEAUTIFUL PRESENT FOR A WOMAN OF TASTE 


00. 


Each 
Postpaid 


GUARANTEE —If this Tea Strainer is not!perfectly satisfac- 
tory in every way, we will refund your money. 
Reference—Any Bank in Baltimore. 


BALTIMORE STERLING SILVER CO. 
17 No, Liberty St. BALTIMORE, MD. 
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This new style is very convenient for 
both home end travelling use. Your Razor always with your Strop. 
Morocco Case stamped in Gold, price $2.00, 
. ed Leat Leatherette Case, pr $1 
0. 970-aw , Single Oi wd | two atropping surfaces, Leatheret ase, price 75 cen 
Sent postpaid if yo uur dealer cannc it supply Send for free catalogue—contains valuable information for 
those who shave, 


J. R. TORREY & CO., P. O. Box34, Worcester, Mass. 
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The Best American Watch ever \ 
made bears this Trade-[ark : 


LI Hy 
ii Jewels 1902 Thin Model 


It is am “‘Accurate-to-the-Second ”’ 


Dueber Hampden Watch 


Made complete—case and movement—in our 

tactory, and pa teed in every particular 

—case as well as movement. Lever Set, 

Non-Exposed Winding Wheels. Every 

dealer can supply you. 

Write us for “Guide to Watch Buyers.” 
DUEBER-HAMPDEN WATCH WORKS, 


56 South St., Canton, Ohio. 













THE STEAM TURBINE; “THE . STEAM 


Engine of Maximum Simplicity and of Highest Ther- 


mal Efficiency By Prof. R. H. Thurston. A valuable 
series of articles having cuts of some of the more effi 
cient eagines of this type -the Parsons’, De Laval, Dow, 
ete; with « austive tables giving the result of tests 
and much oa me ral data on the subject. Contained in 
SUPPLEMENT 1306, 1307 and 1308. Price 10 
cents each, 4 aale by Munn & Co. and all newsdealers 














TRAUTWINE'S CIVIL ENGINEER'S 
POCKET BOOK. 


New (I8th) Edition ; 
70th thousand; 1902. 
370 pages of new matter. 


JOHN WILEY & SONS, 
43 East 19th St., New York. 
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} Address MUNN & co., Solicitors 


Office of the SCIENTIFIC AMERICAN 
861 Broadway, New York. 
Branch Office: 625 F St., Washington, BD. O. 


Hand-book Sent Free on Application, 

















“MISS SIMPLICITY” 





All that the name implies. Sold mpder « guarantee | 
matena’ is potaing HIGHER GRA | 
l, wor manship or equipment on the market. 
That it will run perfectly and ¢ ee 80 
.~ P..$120 3% H.P., $is5 46 H.P., $200 
trtag ciate deliveries. Circular we, full description 


Business. and Personal Wants. 


READ THIS COLUMN CAREFULLY.-—You 
wili tind inquiries for certain classes of artic les 
numbered in consecutive order. If you manu- 
facture these goods write us at once »nd we will 
send you the name and address of the party destr- 
ing theinformation., Im every case it is neces- 
sary to give the number of the ay & 

MUNN & OO, 





BOOKS 


On Railways, 
Cements, 
Klectricity, 
Mechanics, 

Pocket Books, 

Mathematics, 

Bridges, 
Steam Engines. 








Price $1.00 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 3505.—For manufacturers of flash or 
search iights. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 3506.—For manufacturers of goods 
for the mail order business. 


For logging engines. J. 8. Mundy, Newark, N. J. 





saqetry No. 3507.—For makers of automatic tin 
type button machines. 


“UC. 8." Metal Polish. Indianapolis. Samples free. 


Inquiry Ne. 3508.—For makers of glass jars, etc., 
for bottling honey. 
Dies, tools, models, Am. Hardware Co., Ottawa, Il. 


Inquiry No. 3509.—For printers of labels and 
manufacturers of machinery for making bee bives. 


Dies, stampings, specialties. 
Racine, Wis. 


Inquiry No. 3510.—For manufacturers of bri- 
quette machines. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 3511.—For machinery and supplies 
for a canning factory. 


Let me sell your patent. I have buyers waiting. 





Charles A. Scott, Granite Building, Rochester, N. Y. 


Inquiry No. 3512.—For makers of portable 
houses 

Machine Work of every description. Jobbing and re- 
pairing The Garvin Machine Co., M9 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No. 3513.—For complete sawmill outfit, 
engine and boiler about 20 horse power. 

Marafacturers of patent articles, dies, 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 
thicknesses of was at once. 
| For SALE.—Patent on —- contrivance that 
| indispensable in every store. Certain to sell be. F 
A. L. & O. Sovelius, Hancock, Mich 

Inquiry No 
making small bags by power. 


rounds, shooting walleries and hand organs. 
and terms write to C. W. Parker, Abilene, Kan. 





and other articles of Cocobolo and other fancy woods. 


| WANTED.—Manufacturers of toy bardware to manu 
facture small kitchen tool. 
or on royalty. John Cooper, Mt. Vernon, Ohio. 
Inquiry No. 3517. 
lathes 


For makers of woodturning | 


rhe celebrated “ Hornsby-Akroyd’ 
Engine is built by the De La Vergne Refrigerating Ma- 


| chine Company. Foot of East 138th Street, New York. 


Inquiry No, 3518.—For second-hand mill machin- 
ery, such as pulleys, hangers, saws, e 


The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins, 
By mail, $5. Munn & Co., publishers, 361 Broadway, N.Y. 


Inquiry No, 3519.—For makers of a disinfecting 
apparatus. 


Want a manufacturer of millinery goods to handle 

my patent, 

women’s hats to catch ends of veil. 
Address Veil-clasp, 


1708 Arlington St., Philadelphia, Pa. 





| called the" 


3320.—For makers of wood bases as 
struction of small motors, telegraph 


Inquiry No 
are used in cur 
relays, etc 








A manufacturer in the United States or Canada want- 
ing a patent article of merit to manufacture and place 
on the market and pay a royalty, aud is prepared to do 
a big business, will do well to write for circular and full 
particulars. It is made of large wire. Address 
J. G. Cofman, 


Comptche, Mendocino Co., Cal, 


Snantry No. 3. '21.—For a& small steam boiler for 
heating a residet 





New York 


Inquiry No. 35°22.—For machinery for pressing 
peat to be used as fuel 


Free on application. 


Inquiry No. 35:23.—For makers of small wooden 
boxes fur sending samples of liquids by mail. 


Inquiry No. 3524.—For makers of very small 
bottle 


Inquiry No. 35:°25.-—For machinery for making 
crates, etc., for packing peaches and other fruits 


quiry No. 35:°26.—For dealers in trimmings for 
e. 





Inquiry No. 35'°27.—For the address of the King 
Coliar-buttou Co 

Inquiry No. 3528. 
oils, varnishes, putty, etc 

Inquiry No. 3529. 
sewing machine attachments. 

Inquiry No. 3530.—For a gage to be put on shears 
for cutting ruffles and bias edges. 

Inquiry Ne. 3531.— For a system of casoline light- 
ing by which the gus is conveyed to the lamp by a cop- 
per tube like electric light wire. 


For manufacturers of paints, 





Inquiry No. 3532.—For makers of presses for 
making trade checks and milling machines for the 
saws. 





#533.—For makers of tin 


Inquiry No. y trans- 
8, such as are placed in the - B. ofa 


arent photograp 
nife 





3534. 


Bicycle Swan. 


Inquiry No. For the builders of the boat 


Inquiry Ne, 3535.—For makers of toothpick ma 


DE in either | chinery. 


Inquiry Re. 3536. For makers of mot 
for railway w 


3, ete,, 


Iequiry No. 3537.—For manufacturers of a- 
chinery for winnowing and shelling rice, on a small 





ST. JOSEPH MOTOR CO., ST. JOSEPH, MICH. 


scale. 


L. B. Baker Mfg. Co., | 


stamping 


3514.—For knives for cutting several 


3515.—For machines for cutting and 


The largest manufacturer in the world of merry-go- 
For prices | 


Inquiry No. 3516.—For makers of fancy bandles | 


Large quantities wanted | 


Patent Safety Oil | 


ind manufacture a veil-clasp to wear on} 
Send for photo. | 


G? Send for new and complete catalogue of Scientific | 
and other Books for sale by Munn & Co., 361 Broadway, | 


For dealers in all kinds of | 














Optical Lanterns, Stereopticons, 
Projecting Microscopes, with Polar- 
|iscopic Attachments for Scientific 
Research, as well as for public and 
private exhibitions. 
| Wemanufacture strictly reliable lanterns, 
thousands of which are in use in the leading 
Universities and Science Schools, 
| All of the working parts are interchange- 
|able, which permits of the introduction of 
|experimental apparatus used in Physical 
and Chemical Laboratories. 

‘A. T. THOMPSON & CO., 
25 Bromfield Street, 


BOSTON, MASS., U. S. A. 
Send for Illustrated Catalog No. 25. 
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| JUST PUBLISHED 


‘Practical Pointers 
For Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elueidativn of the Best Methods Employed by the 
| Most Successful Inventors in Handling Their Inventions. 


By F. A. CRESEE, M. E. 
144 Pages. Cloth, Price, $1.00, 


a is the most practical, up-to-date book pub- 
} ished in the interest of Patenvees, setting forth 
| 5 best methods employed by the moat success- 
ful Inventors in handling their patents. It is 
written expressiy for Patentees by a practical 
Inventor, and is based upon the experience of 
some of the most successful Inventors of the day. 

It gives exactly that information and advice about 
| handling patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
| will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 

ventions. It contains no advertisements of any descrip- 

| tion and is published in the interests of the Patentee 

alone, and its only object is to give him such practical 

information end advice as will enable him to intelligent- 

|ly handle his patent successfully, economically and 
} promaniy. 

It gives a vast amount of valuable information along 

this line that can only be acquired by long, expensive 

| experience in realizing from the monopoly afforded by a 

mt. 


| 
| 


oF" Send for Descriptive Circular. 
MUNN & CO., 
Publishers, 361 Broadway, New York. 





ALLEN, Railway Curves and Barthwork, $2.00 

Tables to this book nearly ready, 
BUCHANAN, Tables of Squares. %h Baition 1.00 

GOLDINGIHIA M, The Design and Construc- 
tion of Oi! Engines, 
Send for list of % cent PRACTICAL BOOKS; also 
new WO page catalogue 
book U want, 


SPON @ CHAMBERLAIN 
ney Bidg., iss Eihesty St. N 








The best book out. 2.00 


We can supply any 
Estimates, 





Publishers of ro Books 
-¥.V.S.A, Price #0 cents 


FOR XMAS. 


A Boaugful . 
oi ee aoe Bin ot an 
Adirondack Flume 


Au tncomparably beautiful Photo of Nature's most 
lovely spot. Mounted for framing, 11x14 inches. 


ONLY ONE DOLLAR 
G. A. P, COWSAN, 821, PITTSBURGH, PA. 








FREE O22 
showing the finest line of 

BREAST AND 

HAND DRILLS 


IN THE WORLD 
“ 
Send for a Copy. 








“e 
GOODELL-PRATT 
COMPANY, 
Greenfield, Miass., U. 8S A. 
P. 0. Box L. 





D. Van Nostrand ‘Company 


design issuing the new edition of their complete 


Catalogue of Scientific Books 
in sections, of which Parts 1, 2, 3, are now ready. 
Others are in preparation 
Part 1—Steam and Mechanical Eogineering, 
96 pp. 
Part 2—Electricity and Magnetism. 96 pp. 
Part 3—Chemical and Physical Science, 112 pp. 


D. VAN NOSTRAND COMPANY 
Publishers and Booksellers 
23 Murray and 27 Warren Streets, New York 


"Sent gratis on application 
— 
Tooth-Brush 
ona tees 


Price each, $2 
“Proof Sash Locks 


Permits Ventilation. Price per doz., 82 
Mfrs of Gas and Electric Fixtures 
J, L. OPMINGER & CO. 
16 N. Canal 8t., CHIC. AGO, ALL. 








Dyke's No. I. Auto Pump 
Full Brass Guaranteed, $3.00 
Dyke’s No. 2 Repairman 
Pump ‘$10 00 
FINEST PUMPS IN THE WORLD. 
A. L. Dyke Mfr., 1402 Pine St. 
St. Louis, Mo. 


Send stamp for Catalog. 
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GOODWIN 








Goodwin Car being discharged by one man on beth sides 
at same instant, by aid of compressed a 


CAR CO., 


96 Fifth Avenue, NEW YO 
115 Dearborn Street, CHICA 


Address all communications to the New York Office. 


Controlling and O goin 2atents for Dumping Cars, 
oo 5, WAG Go! 328, BINS, TRESTLES, 
HUTEs, and the! ike. 


The Goodwin Caer. 


Stee! construction b with lieable tron, es- 
— ly adapted for disc — 4 Ore, Coke, Coal, Grave, 
e Rock, Broken Stone, Pig Iron, Castings, Ma- 

Loose Grain, Steel Billets, a apd Be a Rail! 
Ends, Hot Cinders, and mar many ot ywther sim als, b 
the gravity of the load ALONE WITHOU T vi ‘ARE R 
ING THE CAR BODY. Cars leased only. 


Standard Running Gear. 


Weight Capacity, 90,000 Ibs. Level Load, 32 Cabie ¥ ards, 
with Coke Rack, @ Cubic Yards, with Voverea Top, 8 
Cubic Yards. 
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The National Automatic Needle Co. 


commenced actual business in June, 1902, 
by the distribution of a few thousand gross 
of its Self-threading Sewing Machine Nee 
dies. There was otherwise no adve beer 


no agencies rhe news spread like wilde 
fire Thos who tried them speak about 
the comfort, labor-saving qualities, and of 
the strength being equal to that of any 
other need! rhe result is, as shown by 


the examination made by the noted chare 
ered accountants Messrs. Barrow, Wade, 
Guthrie & Company, bona fide orders are 
m the books of the Company amounting to 

Hg gross, amounting to $321,595, or an 
iverage of $4.40 per gross, which will leave 
t profit of $2.74 per gross ora little over 
$200,000, when these orders are all delivered 
and settlements made 

This amount of business covers a period 
of about five months’ operations and will 
net abovt 60 per cent. per annum on the 
entire « apital stock of $1,000,000 

With a sale of only 1,000,000 gross out of 
the 67,000,000 sold annually in the United 
States alone, there would bea profit amount- 
ing to about $2,000,000 after leaving 375,000 
in the treasury for operating expenses. 

The factories of Troy, New York, alone 
consume 1,800,000 needles per annum, and 
roy is only one of the hundreds of Ameri- 
can towns and cities whose chief industry 
consists of the working of fabric materials, 

The needle manufactured by this Com- 
pany 18 @ great improvement over the old- 
stvle needle in that it is Self-threading; 
that is to say it can be threaded instantly 
in the dark or with the eyes shut if desired. 

Kear in mind that we do not come to the 
public with an untried experiment. Our 
Self-threading Needle has been under actual 
test for months past, both in private homes 
ind in large manufacturing plants ; the tes- 
timonial and congratulatory letters with 
which our office has been flooded as a result 
of these tests, demonstrates the popularity 
of the needle and the demand is constantly 
incTeasiny ¥ 

We have contracted for 200,000 gross of 
needles to be manufactured abroad ata price 
which warrants us in having the needles 
made in that country even though we pay 
auty 

We only desire to seil enough stock to 
get the necessary capital to build a factory 
and equip it with the proper machinery. 
We now are offering a block of the treasury 


stock, full paid and non-assessable, for 
$10.00 a share Within thirty days it will 
xlvance to $12.50 per share 


Write us for further particulars, 





| 
The National Automatic Needle Company | 


Organized under the Laws of the State of New York 


CAPITAL 


$1,000,000. In 100,000 shares of $10.00 each. 
FULL PAID AND NON-ASSESSABLE. 











An American Encyclopedia for American Readers 





NEW CENTURY demands a new ENCYCLOPE- 


DIA, As time advances, knowledge increases. 
To sum up that knowledge a new Encyclopedia is 


required. 


As President Eliot of Harvard says, 


s thoroughly up-to-date Encyclopedia becomes an absolute necessity Such a 


work 18 now offered in the new 





‘* The world has been made over since 
1550." But the greatest advancement has been in the past 15 years; with the 


marvelous growth of human knowledge in these recent times, the possession of 


—— 
— 


The following are a (ew letters of com. 
mendation, among the many we heave re. 
ceived. The originals can be scen at @ny 
time in our office: 


WHITE PLAIns, N. Y., Oct. 17, 1902, 
NATIONAL AUTOMATIC NEED-E Co,: 

To Whom it May Concern—The Automatic Needle 
has been used in my house for about two months 
and is found all that they are represented to be, easy 
to thread and very convenient in all ways and stand 
the work as well as any needle that has been used 
on my machine before. I have as yet my first needle 
to break. Yours respectfully, 

Mrs. E. F. Dorper, 


DENTON, TEXAS, Oct. 19, 1902, 
NATIONAL AUTOMATIC NEEDLE Co.: 

Dear Sirs—The Self-Threading Sewing Machine 
Needle is one of the greatest inventions of the age, 
It is destined to come in general usein every family, 

Yours very truly, 
W. A. PonpDER, 


Office of WHITE SEWING MACHINE Co, 
BosTon, MASs., Oct . ie 
NATIONAL AUTOMATIC NEEDLE Co., 
150 Nassau Street, New York, N, y 

Gentlemen—lI have been trying your Self Thread. 
ing Needle in our “ White" s« Wing Machine and 
find them very satisfactory indeed, and have quite a 
demand for a self-threading needle. 

Have you appointed a New England agent ? What 
offer can you make us to handle them exclusively? 
An early reply will oblige, : 

Yours very truly, 
J. E. Watts, Manager, 
White Sewing Machine Co, 


WHITE PLAINS, N. Y., Oct. 18, 1902, 

NATIONAL AUTOMATIC NEEDLE Co,; 

Gentlemen—Having witnessed the working of 
your Self-Threading Sewing Machine Needle on 
several occasions, and the severe test it was put to, 
upon the finest silk fabrics and the coarsest woolen 
goods, also its sewing through 16 and 32 thicknesses 
of sheeting cloth, Iam glad to say that its durability 
and practical usefulness has certainly been demon 
strated to my satisfaction, and I am more than 
pleased to be a small stockholder in your company, 

Very sincerely yours, 


W. P. MAYNAR 


READY .... 








Twenty-Third Edition 


Experimental 


Revised and Greatly Enlarged, 
2 Octavo Volumes. 
3,100 Pages. 900 Illustrations. 


Cloth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00. 
Or Volumes Sold Separately: 





. - 
Encyclopedia Americana ct i pr Va 
Half Morocco, $4.00 per Volume. 
Produced under the skilled editorship of FREDERICK CONVERSE BEACH, 
Editor of The Sc'entific American, assisted by nearly 300 eminent specialists. 
The Bacyclopedia Americana is designed to be for Americans what the Ency- } 
clopéa Britannica is for the British people | 
It is the one distinctively American Encyclopedia. While universal in its 
scope, covering the entire field of human knowledge and investigation, the 
special aim has been to do such full justice to American subjects as to make it 
the standard Encyclopedia for American homes. 
It is absolutely the latest, the most complete, the best. 
It is up-to-date, authoritative and superbly illustrated. 
New Text, New Type, New Maps, New Illustrations. 
Every article is new, fresh and readable. 
This Great Work has received contributions from eminent authorities from 
the Universities and Colleges, from the Government Departments at Wash- | 


# 
Sclence Tia 


XPERIMENTAL SCIENCE is so well known to many of our 
readers that it is hardly necessary now to give a description of 
this work. Mr. Hopkins decided some months ago that it would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pages Since the last edition was published, wonderts 
developments in wireless telegraphy, tor example, have been ee : 
was necessary, therefore, that a good deal of new matter shoule 4 
added to the work in order to make it thoroughly up to-date, and wit 
this object ir view some 200 pages havo been added, On account of the 
increased size of the work it has been necessary to divide it into two 
volumes, handsomely bound in buckram. It may be interesting to note 
the following additions that have been made to these volumes: . 
Volume I contains in addition to a large number of simple. = 
illuctrated experiments, a full description of a \% DP eee eaves 
made expressly for illustration in this edition of ag _s 
Science.” It isan ENCLOSED SELF-REGULATING electric — > ah 
T10 volt cirenit. It can be operated by a current from @ oa furnish- 
socket, yielding a full / H. P., or it may be used asa co volt incall 
ing a current capahle of operating three 1écandle power, jact enough to 
descent lamps. The construction of the machine 1s per ec 
admit of enlarging or reducing its size if desired. 
Volume IT contains much on the general subject ¢ pariaviory 
besides new articles of great importance Among these = sid Tele 
alternate current machinerv is treated. Wireless Telegrap whe Klectric 
phony receive attention. Electrical Measuring Instruments, the Heat 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, aud Measuring 
| of the Stars are all thoroughly illustrated and described pi hook of the age for 
The unprecedented sale of this work shows conclusively that it is the hoo or sice or Natu 
: | teachers, students, experimenters and all others who desire a general knowledge of Phys 
offer a work of the highest authority, abreast of modern ae Philosophy, 





ington, and from practical experts standing in the front rank in the partic- £ 
ular fields of knowledge which they cultivate f electricity, 
rERMS OF ISSUE.—The ENCYCLUPEDIA AMERICANA is ig- 
sued to subscribers only. A great undertaking of the kind must 
have the cordial support of all Americans, to secure which the 
publishers do not hesitate to approach them directly. They 








times, embodying the results of recent learning, discov 
ery, scientific and artistic achievement, and at less 
price than works of inferior value. 


SEND FOR DESCRIPTIVE CIRCULAR. 


roar Acmesten MUNN & CO., Publishers, 361 Broadway, New York 
your Ameroane. 
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Club 


Complete in 16 Superb Royal 
Octavo Volumes 


0 


Fill out the Coupon or write to 
Scientific American Club, 


170 5th Ave., N. Y. | 
ADDRESS rrrereretii titi tii | 
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STAMMER 


Write at once for our new illustrated 
200-page book, The Origin and Treat- 
ment of Stammering. The largest and 
most instructive book of its kind ever 
published. Sent free of charge to any 
person who stammers for 6 cents in 
stamps to cover postage. Address 

The Route Sehool for Stammerers, 

® Av«wtare St., Dernorr, Mica, 

















Sizes 10 inches to 84 inches Swing. 
The only complete line of standard 
PATTERN LATHES built in America. 
Built as carefully as an Engine Lathe. 
We issue a special catalog P-2 which 
gives all the details. 


FAY & SCOTT, Dexter, Me. 





IF YOU WANT A 


PHONOGRAPH 
See PAUL HELFER, 


who has worked Edison labora 

1557 3d Ave., near S7th ft., 

416 Gth Ave., near 25th St., 
New York. 


par mable; the most 








Expert re complete stock of Records 











Pastal Scale $/.0° 


Tells at a glance postage in CENTS on all 
mail matter. Capacity, 1 pound by half 
ounces. S inches high. Cuts down the 
stamp bill. Useful and attractive pres- 
ent. We make several styles from 81.0077 
in nickel, as shown, u penta eoinens rling. PF) 
If dealer doesn’t sel we prepay on? 
receipt of price. © «4 Ro P. free. 


Pelouze Scale & Mfg. Co. 
192 W. JACKSON BOUL. CHICAGO. 


HM 

















RAILROAD 
LIGHTING EQUIPMENT 


271-3 PEARL ST., NEW YORK CITY 


Scientific 
American 
Supplement. 


PUBLISHED WEEKLY. 
Established 1876. 


f VHIS journal is a distinct publication 
from the SCIENTIFIC AMERICAN, 
and is designed to extend and amplify 

the work carried on by the parent paper. In 


size and general make-up it is uniform 


therewith, covering sixteen pages, hand- 
somely illustrated It has no advertising 
pages, and the entire space is given up to 
the scientific, mechanical and engineering 
news of the day A year’s numbers (52) con- 
tain about 0 handsome illustrations. It 


differs from the SCIENTIFIC AMERICAN 
in that it contains many articles that are too 
published in the older journal, or 
echnical nature It contains re 
ports of the meetings of the scientific so- 
cieties both in this country and abroad, and 
abstracts of many papers read before such 
societies. When taken in connection with 
the SCIENTIFIC AMERICAN, it 
before the reader a weekly review of the 
latest and most important discoveries and 
the most advanced technical and scientific 
work of the times all over the world. 
The SCIENTIFIC 
SCIENTIFIC AMERICAN SUPPLEMENT 
form a library in themselves, and mostly of 


long to be 
of a more t 


places 


infori nation not obtainable in any other 
publications. Sample copy free. 
Price for the Supplement, one year, $5.00 


COMBINED RATES for the Scientific 

American and Supplement, both to 

one address, for one y2ar 7.00 

All the back numbers of the SUPPLE- 
MENT irom the commencement. January 
1, 1570, can be had. Price, 10 cents each. 
They are neve r ovt of print 

Supplemert Catalogue.— This Catalogue, 

new edition of t1gor, gives the title and 


supple ment number of aearly Afieen tho 


usand 
ras . < é 
Valuable and important Scientific Papers or 
Essays. Sent free to any address. 


MUNN & CO., Publishers, 
361 Broadway, New York. 





AMERICAN and the] 
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~-EVER-READY 
BAT TERY 


f 








Man 


¢ display and sale o 


**Keyless 


introduced to the public. 
of date 


The UNITED STATES 





‘eo Be 
PROFITABLE BUSINES 
TO HAVE THE 


KEYLESS CLOCKS 
THE PUBLIC HAS BEEN 
WAITING FOR JUST\ 

AN ARTICLE 


Established 184; 

32 Rose Street, NEW YORK) 
Manufacturer of 
SUBMARINE AR#OR and 
DIVING APPARATUS 

We carry a complete stock 
of Dresses, Hose and Repair 
Sundries All orders filled 
day received 

We make a wt apparatus 
suitable for AILROAD 
t BRIDGE builc tine and inspec 

tion, and examination of 
submerged parts of VESSELS WITHOUT DOCKING 
Biue prints furnished upon application. 


RUBBER STAMP MAKING. — THIS 


article describes a simple method of making rubber 
stamps with inexpensive apparatus. *horvughly 
practical article written by an amateur wh- 28 had ex- 
verience in rubber stamp making. One ;lustration. 





improved Bolt Helme 


| Contained in SUPPLEMENT 1110, Price 10 cents, For 


sale by Munn & Co. and al) newsdealers 





THE BRADLEY STENCIL MACHINE | 







Makes Stenciis in half 
a minute, at reduced 
cost of one-tenth cent 
eac 


Write for 
( ‘atalogue 
and Price 
List 


ett Jniversal Use by Thousands of Manufacturers and 
ippers. 
A. J. BRADLEY, General Sales pee 
101 Beekman Street, New York, U. 8. 


Costing $7.50 up 
Full Line Bike Motor 
Parts. 

A. L. DYKE, 1402 Pine St. 
St. Louis. 

Send stamp for Catalog. 


ALING THROUGH 





SIGN 
without wires.—An article by W. Preece, describing the 
new Marconi syste of teiegraphing without wires. 


SPACE 


6 illustrations 
112 Price 10 cents. 


. For eale by Munn & Co, and all 
newsdealers. 















The Fay & Bowen Marine Motor tsa 
revelation % those who have used others. Re- 
liable, safe. durable and easy to operate. Re 
markable speed control. Best of all, it starts 

when vou start it. No handle or crank is used 
Our patented i¢niter is absolutely unique and 
always instant and positive in action. it is 
really the oniy perfect and satisfactory igniter. 

Motors complete from 1 to 25 h, p. ready for 
installation. We also build handsome laanches 
with motors insta!ied and ready to run. Send 


for Catalogue. 
FAY & BOWEN 
35 Mill Street, Auburn, N. Y. 















SCIENTIFIC AMERICAN SUPPLEMENT | 


| | Acdcoss MUNIN & COny Seca 






Business 




















Wanted 


There's a chance for a live man in every town of 10,000 
inhabitants or over to increase his present income easily and 
ety if willing to a an exhibition parlor or store for 


Clocks’’| 


They are self-winding, run fora year, and are just bein; 
The old key Clocks are going out | | 
these new style will be preferred everywhere, Able | 
parties having $500 or over to invest should write us at once 
and secure exclusive territory. 


ELECTRIC CLOCK co. 


Executive Offices : 405 Broome St 
NEW YORA CITY, U. 8. a 


SEWING MACHINE 





operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SCTEN 
rivic AMERICAN SUPPLEMENT, No. 1310. Price 
cents by wail, from this office ead from all newsdealers 


SEARCHLIGHT 


Clear View Acetylene 
Searchlight 
For Steamboats, Sail Boats, 
Yachts, Docks, Camping 
Grounds, Fire —? Signal 
Lights, Locomotive Hea:- 
lights, etc. Write for catal que. 
American Acetylene Stove Company 
603 Masonic Temple 
Minneapolis, Minn. 


















Typewriter No, 2 


Bullt on standard principles 
with superior advantages 

A revelation in every 
feature including 


PRICE $40.00, 
SUN TYPEWRITER CO. 


239 Broadway, 
New York. 


| ELEC ‘TRO MOTOR, SIMPLE, HOW TO 


make.--By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to assist- 


9 j ; | ing amateurs to make a motor which might be driven 
J e ngine with advantage by a current derived from a battery, and 


which would have sufficient power to operate a foot 

| lathe ¢ orany machine requiring not ovey one man pow- 
er. With fi figures. Contained in SCIENTIFIC AMER- 

ICAN SUPPLEMENT, No. G41. Price -A cents. 

had at this office and from ail newsdeale 


Qual ty-Simplicity-Practicabilty 


These are the three important points studied in the 
manufacture of the widely celebrated 


CRESCENT SAFETY RAZOR 


To be 


sured from the fact 
that the blade is 
i from the 
finest English Raz- 


CRESCENT or Steel, tempered 
atta - ly an improved 
(Gece eee! jets" The sim- 
y is shown in 

SAFETY RAzoR re ease with which 


1ce blade can be ad- 
justed for shaving 
or stropping, The 
practibinity is that every part is interchangeable and 

Xtra Vlawes pare guaranteed to fit 
mail for $1.2. 


SOUTHINGTON CUTLERY CO., Southington, Ct., U.S.A 


Patents, Trade Marks, 


COPY RIGHTS, etc., 











Office of the SCIENTIFIC AM 
86h Brsctver, uy, Now ¥ rh. - a 
we ~~! Sent Fe Pe mm os 














TAR NKS FOR EVERY 


but of only one quality—the best—are made in every size 
that will last for ages, resisting alike the action of 


POSSIBLE PURPOSE 


in our factory. We make them all of Cypress—th only 
time and weather. We make Tanks and Pats for. Rai 


by =. Distilleries, Breweries, Hotels, Factories, Waterworks, Tanneries, etc 


G. M. DAVIS & SON, PALATKA, FLA., U. 8. A. 19 Bristol Strect, GS ANANDAIQUA, N. ¥- 





ACENTS WANTED 


THE NATIONAL OIL BURNER AND EQUIP- 
MENT COMPANY 
Steam and Domestic Burners and Systems of 
Feedi a Oll to Furnaces 
Equip Plants a a Furnaces to Fuel Oil, 
j. G. ANCH, President, 
Carleton Butiaing, - 8ST. LOUIS, MO, 








|SENT ABSOLUTELY ON TRIAL. 
Guaranteed Not to Slip. 





Watch 
it 


Manufactured by WALTER A, ZELNICKER in St, Louls, 
Railway, Mill and Factory Supplies. 
AGENTS WANTED. 
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MO- | 

to The instructi ns and numerous jilustrations of de- | 

tatis contained in this article will enable any mechanic | 

of averace ability to build an efficient motor that will | 
ve 


Ghe SUN 





The quality is as-| 


Sample by registered q 


sublin yeas ext Pie, igyate sualinen oo 
D. G. GAUTIER & CO., 
32 Cliff Street, 

NEW YORK. 














MANUFACTURERS OF 


Bar and Sheet Steel cee 


wee of all Grades. 
..5 TEEL FORGINGS... 


THE IMPROVED STEEL BACK RAZOR STRUP. 
a = 
ey i” 

Is made of the best Shell Horse Hide, a x 24 inches 


| long, prepared and filled with tempered steel, and 
will keep your razor sharp for years without honing. 


Price by mail, $1.25 
If not satisfactory will refund your money. 
a A. LONGDEN & ©O.,, Tolede, 0. 


Build 


cs 
Locomotive. 


We sell complete rets of cas‘irgs and parts of 
up-to-date model, Also finisxsed locomotives and 
stat onary engines and castings 

Cutalogues 10 cents in sta.a48 or silver, 


SIPP MACHINE CO. Mill Street, Paterson, N. 4 


REMOH JEWELS 


Are Marvels of Beauty 


< Upon receipt of your name and address 
a magnise ent catalogue containing Dear- 
ly handsome engravings of artistic 


and exclusive designs in 
high-class imitation Dia 
mond ang Pearl Jewelry 
wil be mailed 


REMOH JEWELRY CO., 834 Olive St., “t. Louis 
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Rush’s Royal Acetylene Generator. 


Homes Stores Oburohes and Towns Ligh 
The brightest light and the best machin 
Offered in Rush’s Dissolving Process for Acetylene. 
If you wish the best there ts only one 
vhy not let us Fees i > your bome 





— ity gas or electricity. 
Dur Mantle Burner "=i bar 


P rice, $2.00 
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FoR MEN F BRAINS 


IGARS 


“MADE AT KEY WEST— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 





CORTEZ CIGAR CO., KEY WEST. 




























WINTON 


Beyond question the most luxurious and 
complete high grade automobile ever man- 
ufactured in America. 


It will be in the bands of agents and at 
our branch depots in a very few weeks. 
Tweaty H. P. motor, new body design, ete. 


lf interested in knowing more, write us. 
THE WINTON MOTOR CARRIAGE CO.,, 


Factory and General Offices, CLEVELAND, O., U.S.A. 
New Yorek CuHrcaco BosToNn PHILADELPHIA 








free upon request. 





Waltham Watches. 


“ Put a girdle round 
about the world.” 


“The Perfected American Watch,”” an illustrated book 
of interesting information about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 

















Washburne’s Cuff Holders 


They can be instantly attached or de- 
tached. They never come loose—have a 
grip like a bulldog. 


PALATABLE 
WATER-STILL 


Produces an absolutely 





MAGIC LANTERNS] 


for Public Exhibitions, Church Entertainments, 








pure and aerated wa- 
ter for manufacturing 
or drinkin urposes. 

Attachablie to any 
steam boiler. 

Made in all sizes, from 
0 to MO gallons distilled 
water per hour. 

In use in U. 8. Army and 
Hospital Marine service. 

Write for catalogue. 


PALATABLE WATER-STILL 
COMPANY, 
Boston, Mass., U. S. A. 


Beauty and Utility 


Every business man knows 
» §the annoyance of loose shirt 
SJ cuffs Every wise business 
man ought to koow that they 
ean be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by ust 












Olustrated catalogue on request. 


Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 





for ill sermons. Many sizes, all prices. Chance 
for men with little capital to make money. 200 page 


ogue 
MCALLISTER, Mig. Optician, 49 Nassau Street, N. ¥. 











AMERICAN RING ©@., 
a. Waterbury, Conn, 








POWER AIR PU 








Free 
Belting 
‘Test 


Royal Worcester ’’ old-fashioned oak- 
tanned belts known as the best—-initial 
lowest. | 


transmitters the 


cost highest 
Greatest belt 
world has ever known 
tation back of them. 

Let us send you a sample belt to test, 


operative cost 
power 


50 years repu- 


and to be returned free of expense to 
you if not entirely satisfactory. 


GRATON & KNIGHT MFG. CO. 
Oak Leather Belt Makers, Worcester, Mass. 


E ty BEST. : 





OLS, SAWS ETC 
91 JOHN ST NEW YORK 








All varieties at lowest prices, Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Sates, 
Sewtng Machines, Bicyotes, Tools, etc. Save 
Money. Lists Free. CurcaGo SCALE Co., Chicago, Il 





THE BRIGHT WHITE LIGHT FOR 





MAGIC LANTERNS 


lso for Bromide Enlarging, Copying, Photo- Engraving. 

ntensely brilliant, very portable, burns kerosene, cos 

cent per hour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 


WILLIAMS, BROWN & EARLE, 


Dopt. 6, 918 Chestnut St.. Philadelphia. 
DICKERMAN’S DURABLE DESKS 
MERICAN DESK & STOOL CO., 
Howard St., just Bast of 44 Bway. 
New York Clty. 








rere 


Be Your Own Printer 


‘ print for your friends and acquaintances Our 
MODEL PRINTING PRESS « «© compare 
na mt, puts a sure sow f income in your 








Work at odd moments 
bw arved and operated *rints 


¢ made profitable, 
rom a business card 
omall newspaper. The Model Printing | 


Presa, Dept. §, 108 Chestnut 5t., Philadelphia, Pa. 





The New England Watch Co. 


A watch is an important 
feature in transportation on 
land and sea. Our watches 
are sent into every corner of 
the globe. They are carried 
by the traveler everywhere. 













The novelty of patterns we 
show as well as the range of 
styles places us as leaders 
of the world in the manu- 
facture of watches. 











We are constantly bring- 
ing out new designs. Our 
belt watches are the very 
latest novelty in watches. 

Ladies’ Enamel watches 
of exquisite design and the 
daintiest of colorinys. 















Men's and Boys’ Watches, 
open face and hunting. 






Catalogues on application. 









THE NEW ENGLAND WATCH CO., 
Bex 25. Factories: Waterbury, Conn., U.S. A. 











No up-to-date manufacturer can 
afford to do without it. 


a We GOLD MEDAL 
AT THE PAN-AMERICAN EXPOSITION, 
"Send for Catalog._43 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. $. A, 





RIVETT LATHE. 














ESTABLISHED 1847. 


E.B.ESTES & SONS 


Eastern 
Woodworkers 


MANUFACTURERS OF 


Handles 


TURNED-WOODEN BOXES, 


LOCKED-CORNER BOXES 


FANCY HARDWOOD BOXES ‘ 
Office, Sales and Store Rooms 


45, 47 & 93 John Street 
NEW YORK 


COLD GALVANIZING 








NO ROYALTIES 


» APPLICATION 
AND 


Electro-Plating 
Apparatus aod Material, 


THE 


Hanson é Van Winkle 
‘O., 


AMERICAN PROCESS 
SAMPLES anoINFORMATION 






ATALOGUE. 


- Newark. S.J, 

~ 136 Liberty St., N. ¥, 

30 & 2.8. Canal St. 
Chicago. 


ror ( 


Sexe Your Busrwess Camp 














MOTOR 
CASTINGS 
$7.50. Prints 


and ful! instrue- 
tions furnished 
with each set 

he only com- 
plete set on the 
market. 


GRAVES MOTOR MFG. CO., St. Paul, Minn. 


CHARTER ENGINE 


Any Ptace 
By Any One 
For Any PuRPOSE 
Stationaries, Portables, Sawing Outfits, 
Hoisters. Engines and Pumps. 
Fv £1 —Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
monials, and State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL 














President 


Suspenders 


For the holidays 
are in single pair boxes. 
Nice presents. 
Fifty cents and a dollar. 
Ask at favorite shop, 
or post prepaid from 
C. A. Edgarton Mfg. Co. 
Box 222 G Shirley, Mass. 


President playing cards, unique, enter 
taining, instructive. Ask your dealer. 





Your skin cannot get along without soap and retain its healthy condition. 
Nature throws off the impurities of the system through the pores and nothing 
but good and pure Soap will absolutely cleanse the surface of the body from 
such impurities. R 

FAIRBANK’S GLYCERINE TAR Soap is the best Soap made for this pur- 
pose. It cleanses thoroughly, stimulates circulation, makes the skin soft and 


velvety and acts as a general antiseptic. 


Good Soap—Healthy Skin 


It is made of Pure Glycerine and Pine 


Tar, two of Nature's best balms for skin and scalp. 


Good Grocers and Druggists will supply FAIRBANK’S GLYCERINE TAR 


Soap at 5 cents a cake. 


If you have any trouble in finding it write us for a free sample cake, postpaid. 
THE N. K. FAIRBANK COMPANY, Dept. T, Curcaco. 


10 gold circles from 10 Fairbank Glycerine Tar Soap 

CALENDAR FREE ! cartons, or 20c in stamps will secure the Fairy Plate 
Calendar for 1903. This is the handsomest and most 
Besides the Calendar proper. it contains four 


perfect lithographic reproductions of hand-painted Vienna plates. Send to-day. 


artistic Calendar creation of the year 



















LLEL CHBESLY&Q 
LAMPSALLS'S US 


Orient Motor Cycle. 








ZF 
PRICE $250.00 
Fitted with the New Orient 3H. P. 
Speed over 40 Miles per hour. : 

The Most Powerful Motor Bicycle in the W 
Write for Particulars. Agents Wanted. 


WALTHAM MFG. CO., Waltham, Mass. 


Motor. 


orld. 
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White Steam Carriages! 
HAVE BEEN AWARDED 


# FOUR GOLD MEDALS 2 


FOR THEIR MAGNIFICENT PERFORIIANCE IN THE 


wA. C. A. RELIABILITY RUN.... 








HROUGHOUT the 500 mile Reliability Run from New York to Boston and return the 
WHITE STEAII formed a procession which moved with absolute steadiness— 
making every control on schedule time, and coming through without mishap of any 
kind. Out of 75 entries, 17 made perfect scores, and of this number 4 were Whites. 
The three White Steam Stanhopes each received the highest possible award, while of 
the two White Delivery Wagons (the only automobiles of this type ever completing an 
endurance contest) one received a Gold Medal for perfect performance while the other 
had only one stop—due to its handling. 





Write for full particulars, including Prof. Thurston’s report on our Steam Generator, 
and Official Reports of Important Endurance Contests, 


White Sewing Machine Zo., (Automobile Dept.) 


CLEVELAND, OHIO. 
22 Tn'on Square, New York, N. Y. 599 T emont St.. Bo ton, Mass, 80 Pos* St..S in Francisco, Cal. 
i2 Woodward Ave., |) troit, Mich. 608 siain St., Buffaio, N. Y. 800 Rose Bidg , Cieveland, O. 
4-5¥ Ulive St., st. Louis, Mo, 1761 Stout St., Denver, Col. 
5¥°9 Center Ave., East End, Pittsburg, Pa 
Walter C. Whi'e, Furopean Represent tive, 19 Princes St., Westminster, London, England. 


The Gold Medal 


(HIGHEST AWARD) 
Was awarded to 


y The Prescott Steam Car 


For a perfect Score in the Reliability Run 




















New York to Boston and Return 


Closed—Two Passengers 


Steam as a!lotive 
Power is King 


Proved by tue results of Reliability 
Run 
Send for Catalogue, and see a PRESCOTT 
before you purchase 


1903 Models Now Ready 





Upen Four Passengers 


PRESCOTT AUTOMOBILE MANUFACTURING CO. 


Factory, PASSAIC, N. J. 83 CHAMBERS STREET, NEW YORK, U.S. A. 


THE «CENTURY TOURIST” 
Issure to be one The car has a 7 
of the most pop- H. P. water 
ular automo- =— — 
eae f s 

uvnee next control, two 
Spring. It is speeds forward 
handsome, safe, and one reverse. 
simple and dur- Can be speeded 
able. Much bet- up to twenty- 
ter than higher five miles per 
Priced ma- hour. Has a 6 
chines. Easy 


ft. wheel base, 
and economical 28 inch artillery 
tooperate. We 








wheels, 3 inch 
detachable 





are now receiv- tires. Entire 
ing many or- plant and equip- 
ders for spring ment rests upon 
delivery. 2 in. steel 

j I-Beam frame. 





PRICE, $700 AT FACTORY. 





The body can be easily removed by taking out eight bolts. The car will carry 
four persons comfortably and weighs 1100 pounds. 


CENTURY MOTOR VEHICLE Co., 





Awarded for 


all classes 


of photographs 


All kinds of 
cameras 

fitted with our 
lenses. : 
Souvenir booklet 4 
to every | 
contestant. 

Costs nothing 


to enter. 


Special booklet 
FREE. 
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317-519-521 East Water Street. Syracuse, N. Y., U.S. A 


DON’T FAIL TO INSPECT 


= THE NEw 


Conrad Gasoline Automobiles 


EXCLUSIVE FEATURES—BOTH IN 


Runabouts and Touring Cars 





“sors t New York Automobile Show “S:"" 


January 17th to 24th 


And at Chicago Automobile Show 
At Coliseum Building, February 14th to aist 


Catalogues and Illustrations on request 


THE CONRAD MOTOR CARRIAGE CO. 


1410-"430 Niagara Street BUFFALO, N. Y. 


LIST $1,200 





| 


I —" 
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WEIGHT.... 
1,400 Pounds 
Three Speed Forward & 


Reverse 








ae 


We 


Ee 
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SPEED.... 
30 Miles per Hour 
8 Horse Power Vertical 


‘Tile Sa 

















Buffalo, N. Y. 


SPAULDING AUTOMOBILE and MOTOR CO. 
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“Nothing to Watch but the Road.” 








ESTABLISHED 1857 
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ALESCHEN C SONS ROPE (0. ¥ es OFFICES: 


920-922 NORTH 1°" ST.ST.LOUS,MGQ f 92 CENTRE ST. 
) NEW YORK. 

137 LAKE ST. 
WIRE ROPE Pip CHICAGO. 
OF EVERY DESCRIPTION x. ™ wipes 


FOR MINES QUARRIES 
ELEVATORS ETC. 





AERIAL WIRE ROPE 


TRAMWAY SY | 


SING a DoU5) 











6he OLDSMOBILE 


liability in every detail 
n the struction of Gas Er i le 


or ia « sim 7 
atrength An inexperience 
at will from the seat, and always under instant contr« 


8650.00 AT FPACTORY 


The Lowest Price Reliable Automobile on the Market 
Write for Illustrated Descriptive Book to Department 21 





SELLING AGENTS : 
vattona LESCHEN COS TRAMWAY AT SILVER KING MINE 
PARK CITY, UTAH. 














Ghe OLDS MOTOR. WORKS, Detroit, Mich., U.S.A. 





American Locomotive Company 


Builders of Single Expansion 


and Compound Locomotives 





for all Classes of Service ie. 


OWNING AND OPERATING 


SCHENECTADY LOCOMOTIVE WORKS, Schenectady, N. Y. COOKE LOCOMOTIVE WORKS, Paterson, N. J. 
BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y. RHODE ISLAND LOCOMOTIVE WORKS, Providence, R. |. 
PITTSBURG LOCOMOTIVE WORKS, Allegheny, Pa. DICKSON LOCOMOTIVE WORKS, Scranton, Pa. 
RICHMOND LOCOMOTIVE WORKS, Richmond, Va. MANCHESTER LOCOMOTIVE WORKS, Manchester N. H. 








NEW YORK CENTRAL “20th CENTURY TRAIN” FAST PASSENGER ENGINE 











_ 
PRESIDENT, - - Ss. R. CALLAWAY _ 
VICE-PRESIDENT, - - - A. J. PITKIN 
SECOND VICE-PRESIDENT, - R. J. GROSS 
SECRETARY, - - - - LEIGH BEST 
TREASURER, - - - Cc. B. DENNY 
COMPTROLLER, - - C. E. PATTERSON 
MECHANICAL ENGINEER, - J. E. SAGUE = 
SPECIAL JAPANESE ENGINE GEN’L Pur. Ac’t, - H. C. HEQUEMBOURG MILL AND YARD ENGINE 


GENERAL OFFICES, 25 BROAD STREET, NEW YORK 





